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1DVGDT
V 6PDOO 2UGHU ([HFXWLRQ 6\VWHP 62(6 DOORZV EURNHUDJH nUPV WR DXWRPDWLFDOO\ H[HFXWH
VPDOO RUGHUV DW WKH EHVW TXRWHV SRVWHG E\ 1DVGDT GHDOHUV 3DUWLFLSDWLRQ LQ 62(6 LV PDQGDWRU\
IRU DOO GHDOHUV ZKR PXVW SRVW nUP TXRWHV YDOLG XS WR D PD[LPXP TXDQWLW\ n[HG E\ 1DVGDT
$OWKRXJK LW ZDV LQWHQGHG IRU VPDOO UHWDLO FXVWRPHUV 62(6 PDLQO\ DWWUDFWHG SURIHVVLRQDO GD\
WUDGHUV ODEHOHG 62(6 CEDQGLWV
 E\ GHDOHUV 7KH EDQGLWV WUDGH ZKHQ WKH\ REVHUYH D VKLIW LQ
WKH YDOXH RI WKH DVVHW HLWKHU EHFDXVH WKH\ EHFRPH DZDUH RI QHZ SXEOLF LQIRUPDWLRQ EHIRUH WKH
GHDOHUV RU EHFDXVH VRPH GHDOHUV DUH VORZ WR XSGDWH WKHLU TXRWHV 7KLV WUDGLQJ DFWLYLW\ DQG LWV
DOOHJHG LPSDFW RQ 1DVGDT WUDGLQJ FRVWV OLTXLGLW\ DQG YRODWLOLW\ KDV EHHQ WKH VXEMHFW RI D ORQJ
DQG KHDWHG SROLF\ GHEDWH
+DUULV DQG 6FKXOW]  VKRZ WKDW EDQGLWV RQ DYHUDJH PDNH SRVLWLYH WUDGLQJ SURnWV DW WKH
H[SHQVH RI GHDOHUV 7KLV REVHUYDWLRQ LV SX]]OLQJ VLQFH EDQGLWV WUDGH RQ LQIRUPDWLRQ ZKLFK LV
SXEOLFO\ DYDLODEOH DQG SD\ FRPPLVVLRQV RQ WKHLU WUDGHV +DUULV DQG 6FKXOW]  S VXJJHVW
WKDW LPSHUIHFW PRQLWRULQJ E\ GHDOHUV LV D SRWHQWLDO H[SODQDWLRQ
C7KH H[LVWHQFH DQG SURnWDELOLW\ RI 62(6 EDQGLWV UDLVH QHZ TXHVWLRQV DERXW WKH Hp
FLHQF\ RI GLmHUHQW PDUNHW VWUXFWXUHV %DQGLWV GR QRW KDYH DQ\ PRUH LQIRUPDWLRQ WKDQ
WKH PDUNHW PDNHUV WKDW WKH\ WUDGH DJDLQVW DQG LQ PDQ\ FDVHV WKH\ KDYH OHVV LQIRUPD
WLRQ %XW EDQGLWV VWLOO PDNH PRQH\ >@ :H EHOLHYH WKH DQVZHU LV WKDW PDUNHW PDNHUV
DUH LQKHUHQWO\ OHVV HpFLHQW DW SULFH GLVFRYHU\ WKDQ DUH EDQGLWV >@ EDQGLWV KDYH D
PXFK JUHDWHU LQFHQWLYHV WR FRQFHQWUDWH RQ ZKDW WKH\ DUH GRLQJ WR IROORZ VWRFN SULFHV
FORVHO\ DQG WR VWD\ LQ IURQW RI WKHLU WHUPLQDOV WKDQ GR PDUNHW PDNHU HPSOR\HHV
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L PDUNHW
PRQLWRULQJ DQG LL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 DFFRUGLQJ WR WKH *HQHUDO
$FFRXQWLQJ 2pFH *$2 UHSRUW RQ C7KH HmHFW RI 62(6 RQ WKH 1DVGDT 0DUNHW
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'HDOHUV $VVRFLDWLRQ VDLG WKDW C7KH 62(6 DFWLYLVWV ZHUH SLFNLQJ Rm PDUNHW PDNHUV ZKR ZHUH VORZ WR DGMXVW 7KH
ORVVHV WR 62(6 DFWLYLVWV PDGH PDUNHW PDNHUV JXQ VK\ FDXVLQJ WKHP WR ZLGHQ WKHLU SULFH VSUHDGV
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CPDUNHW GLVFLSOLQH
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HYHQWV
,Q RXU PRGHO PDUNHW PDNHUV SRVW nUP TXRWHV DQG VHOHFW KRZ LQWHQVLYHO\ WKH\ PRQLWRU LQIRUPD
WLRQ DUULYDO 6LQFH PDUNHW PRQLWRULQJ LV FRVWO\ WKH\ QHYHU PRQLWRU QHZV FRQWLQXRXVO\ ,PSHUIHFW
PRQLWRULQJ FUHDWHV RFFDVLRQDO SURnW RSSRUWXQLWLHV GXH WR CVWDOH
 TXRWHV $ VHFRQG JURXS RI DJHQWV
UHIHUUHG WR DV VSHFXODWRUV VHHN WR H[SORLW WKHVH RSSRUWXQLWLHV 7KH\ EHKDYH OLNH WKH 62(6 EDQ
GLWV :KHQ WKH\ REVHUYH QHZ LQIRUPDWLRQ RU D TXRWH UHYLVLRQ LQGLFDWLQJ D FKDQJH LQ WKH DVVHW
YDOXH VSHFXODWRUV CSLFN Rm
 GHDOHUV WKDW IDLO WR DGMXVW WKHLU TXRWHV ,Q HTXLOLEULXP VSHFXODWRUV

H[SHFWHG SURnWV DUH SRVLWLYH 7KH GHDOHUV
 ORVVHV IURP WUDGLQJ ZLWK WKH VSHFXODWRUV DUH RmVHW E\
JDLQV IURP WUDGLQJ ZLWK OLTXLGLW\ WUDGHUV
2XU PDLQ UHVXOWV DUH
 0DUNHW PRQLWRULQJ E\ RQH GHDOHU FDQ JHQHUDWH HLWKHU D SRVLWLYH RU D QHJDWLYH H[WHUQDOLW\ IRU
WKH RWKHU GHDOHUV %\ PRQLWRULQJ TXRWH XSGDWHV D GHDOHU FDQ IUHH ULGH RQ WKH HmRUWV WKDW KLV
FRPSHWLWRUV H[HUW WR PRQLWRU WKH PDUNHW 7KLV LV WKH VRXUFH RI WKH SRVLWLYH H[WHUQDOLW\ 7KH
QHJDWLYH H[WHUQDOLW\ VWHPV IURP WKH IDFW WKDW VSHFXODWRUV FDQ XVH TXRWH XSGDWHV WR CGLVFRYHU

VWDOH TXRWHV 7KH GLUHFWLRQ RI WKH H[WHUQDOLW\ GHSHQGV RQ WKH TXLFNQHVV ZLWK ZKLFK GHDOHUV
UHDFW WR TXRWH XSGDWHV
 7KHVH H[WHUQDOLWLHV LQoXHQFH WKH GHDOHUV
 ELGGLQJ EHKDYLRU 7KH SRVLWLYH H[WHUQDOLW\ LQGXFHV
GHDOHUV WR PDWFK WKH EHVW RmHUV LQ WKH PDUNHW UDWKHU WKDQ XQGHUFXWWLQJ 7KLV HmHFW JLYHV
ULVH WR PXOWLSOH HTXLOLEULD LQ ZKLFK GHDOHUV HDUQ VWULFWO\ SRVLWLYH H[SHFWHG SURnWV ,Q FRQWUDVW
WKH QHJDWLYH H[WHUQDOLW\ SUHFOXGHV WKH H[LVWHQFH RI HTXLOLEULD LQ ZKLFK PRUH WKDQ RQH GHDOHU
FDQ RSHUDWH ZLWKRXW LQFXUULQJ ORVVHV D IRUP RI PDUNHW EUHDNGRZQ
 $XWRPDWLF H[HFXWLRQ RI RUGHUV LPSURYHV WKH VSHFXODWRUV
 DELOLW\ WR TXLFNO\ UHVSRQG WR TXRWH
XSGDWHV )RU WKLV UHDVRQ LW KDV DQ LPSDFW RQ PDUNHW TXDOLW\ :H VKRZ WKDW D VZLWFK WR
DXWRPDWLF H[HFXWLRQ FDQ LQFUHDVH RU GHFUHDVH VSUHDGV DQG WKH VSHHG RI SULFH GLVFRYHU\
GHSHQGLQJ XSRQ ZKLFK HTXLOLEULXP LV REWDLQHG
,QWHUHVWLQJO\ WKH 62(6
V DXWRPDWLF H[HFXWLRQ IHDWXUH KDV EHHQ D PDMRU ERQH RI FRQWHQWLRQ
EHWZHHQ EDQGLWV DQG 1DVGDT GHDOHUV $FFRUGLQJO\ 1DVGDT KDV DWWHPSWHG WR HOLPLQDWH WKLV IHDWXUH
VHYHUDO WLPHV 7KH SROLF\ GHEDWH KDV DOVR IRFXVHG RQ WKH HmHFW RI EDQGLW DFWLYLW\ RQ WKH VSUHDG
'HDOHUV EODPHG EDQGLWV IRU EHLQJ WKH FDXVH RI ODUJH VSUHDGV RQ 1DVGDT DQG ZH REWDLQ VXFK DQ
HmHFW LQ RXU PRGHO 'HVSLWH LWV LPSRUWDQFH WKHUH LV QR GLUHFW HPSLULFDO HYLGHQFH UHJDUGLQJ WKLV
TXHVWLRQ $ GLpFXOW\ LV WKDW WKH VSUHDG DQG WKH OHYHO RI EDQGLW DFWLYLW\ DUH LQWHUGHSHQGHQW ,Q
RXU IUDPHZRUN DQ LQFUHDVH LQ WKH VSUHDG WULJJHUV WKH H[LW RI VRPH VSHFXODWRUV :LWK WKH JXLGDQFH
RI RXU PRGHO ZH HVWLPDWH D VLPXOWDQHRXVHTXDWLRQV PRGHO ZKLFK KDQGOHV WKH LQWHUGHSHQGHQFH
EHWZHHQ WKH VSUHDG DQG WKH OHYHO RI EDQGLW DFWLYLW\ &RQVLVWHQW ZLWK WKH SUHGLFWLRQV RI RXU
PRGHO ZH nQG WKDW ZLGHQLQJ WKH VSUHDG VLJQLnFDQWO\ ORZHUV 62(6 EDQGLW DFWLYLW\ :H DOVR nQG
WKDW VWRFNV ZLWK D KLJKHU OHYHO RI 62(6 EDQGLW DFWLYLW\ IHDWXUH ODUJHU VSUHDGV %XW WKH HmHFW LV
VXUSULVLQJO\ ZHDN VLJQLnFDQW DW WKH  OHYHO JLYHQ GHDOHUV
 LQVLVWDQFH RQ WKH LPSDFW RI 62(6
EDQGLWV RQ WKH VSUHDG
%DWWDOLR +DWFK DQG -HQQLQJV  VKRZ WKDW 62(6 EDQGLWV VSHHG XS WKH SULFH GLVFRYHU\
SURFHVV DQG WKDW 62(6 EDQGLWV
 DFWLYLW\ LV SRVLWLYHO\ UHODWHG WR SULFH YRODWLOLW\ :H REWDLQ
WKHRUHWLFDO DQG HPSLULFDO UHVXOWV FRQVLVWHQW ZLWK WKHLU nQGLQJV +DUULV DQG 6FKXOW]  DQDO\]H
WUDGLQJ DURXQG D UXOH FKDQJH WKDW GHFUHDVHG WKH PDQGDWRU\ TXRWHG GHSWK IURP  WR 
VKDUHV 7KH\ SURYLGH HYLGHQFH VXJJHVWLQJ WKDW WKH UXOH FKDQJH UHGXFHG WKH PDUNHU PDNHUV
 ORVVHV
WR 62(6 EDQGLWV &RUUHVSRQGLQJO\ LQ RXU PRGHO D GHFUHDVH LQ WKH PDQGDWRU\ TXRWHG GHSWK
OHDGV WR WKH HQWU\ RI IHZHU VSHFXODWRUV DQG WKXV WLJKWHQV WKH VSUHDG :H DOVR FRQnUP HPSLULFDOO\
WKHVH SUHGLFWLRQV :H SRLQW RXW KRZHYHU WKDW D GHFUHDVH LQ WKH PLQLPXP TXRWHG GHSWK LPSDLUV
SULFH GLVFRYHU\
2XU PRGHO LV PRVW FORVHO\ UHODWHG WR &RSHODQG DQG *DODL  ZKR DQDO\]H WKH IUHHWUDGLQJ
RSWLRQ DVSHFW RI n[HG TXRWHV :H VKRZ KRZ WKH IUHHWUDGLQJ RSWLRQ SUREOHP DULVHV LQ HTXLOLEULXP
DV D UHVXOW RI LPSHUIHFW PRQLWRULQJ GHFLVLRQV E\ PDUNHW PDNHUV .DQGHO DQG 0DU[  GHYHORS D
WKHRUHWLFDO PRGHO WR VWXG\ ZKHWKHU RGGHLJKWK DYRLGDQFH LV D UDWLRQDO UHVSRQVH E\ 1DVGDT GHDOHUV
WR 62(6 EDQGLWV ,Q WKHLU PRGHO WKH SURnW RSSRUWXQLWLHV RI WKH 62(6 EDQGLWV DUH LPSOLFLWO\
DVVXPHG WR EH GXH WR LPSHUIHFW PRQLWRULQJ E\ WKH GHDOHUV 2XU FRQWULEXWLRQ LV WR H[SOLFLWO\
PRGHO LPSHUIHFW PDUNHW PRQLWRULQJ DQG WR DQDO\]H LWV LPSDFW RQ WKH VSUHDG DQG WKH OHYHO RI 62(6
DFWLYLW\ LQ HTXLOLEULXP .XPDU DQG 6HSSL  PRGHO LQGH[ DUELWUDJH /LNH WKH VSHFXODWRUV
LQ RXU PRGHO DUELWUDJHXUV OHDUQ LQIRUPDWLRQ IURP TXRWH XSGDWHV %XW .XPDU DQG 6HSSL 
DVVXPH WKDW WKH DUELWUDJHXUV DOZD\V REVHUYH TXRWH XSGDWHV IDVWHU WKDQ GR GHDOHUV ZKLFK LV QRW
WKH FDVH LQ RXU DQDO\VLV )XUWKHUPRUH WKH LQIRUPDWLRQ VWUXFWXUH LV H[RJHQRXV LQ WKHLU SDSHU
ZKHUHDV LW LV HQGRJHQRXV KHUH WKURXJK PDUNHW PRQLWRULQJ 7KHVH WZR IHDWXUHV DUH FUXFLDO IRU
+DUULV DQG 6FKXOW]  DQG %HQVWRQ DQG :RRG  VKRZ WKDW EDQGLWV WUDGH DKHDG RI VKRUWWHUP SULFH
FKDQJHV DQG WKHUHIRUH LQoLFW WUDGLQJ ORVVHV WR GHDOHUV 7KLV LQGLUHFWO\ VXJJHVWV WKDW GHDOHUV
 FODLP LV FRUUHFW VLQFH
ZLGHQLQJ WKH VSUHDG LV D ZD\ WR FRYHU WUDGLQJ ORVVHV
RXU UHVXOWV
7KH LPSOLFDWLRQV RI RXU WKHRUHWLFDO nQGLQJV DUH GLVFXVVHG LQ WKH FRQWH[W RI WKH 62(6 FRQ
WURYHUV\ 0RUH JHQHUDOO\ RXU PRGHO SURYLGHV LQVLJKWV UHJDUGLQJ WKH LPSOLFDWLRQV RI IUHHWUDGLQJ
RSWLRQV IRU WKH GHVLJQ RI WUDGLQJ V\VWHPV 7KLV LV LPSRUWDQW VLQFH HOHFWURQLF WUDGLQJ V\VWHPV
LQFUHDVLQJO\ IHDWXUHV DXWRPDWLF H[HFXWLRQ 7KLV LV WKH FDVH RI DXWRPDWHG OLPLW RUGHU PDUNHWV
7KH 1<6( DOVR UHFHQWO\ DQQRXQFHG WKDW LW ZDV FRQVLGHULQJ LPSOHPHQWLQJ DQ DXWRPDWLF H[HFXWLRQ
V\VWHP IRU VPDOO RUGHUV
7KH UHVW RI WKH SDSHU LV RUJDQL]HG DV IROORZV 7KH JHQHUDO IHDWXUHV RI WKH PRGHO DUH SUHVHQWHG
LQ WKH QH[W VHFWLRQ ,Q 6HFWLRQ  ZH VKRZ WKDW PDUNHW PRQLWRULQJ E\ RQH GHDOHU FDQ EH D SRVLWLYH
RU D QHJDWLYH H[WHUQDOLW\ IRU WKH RWKHU GHDOHUV ,Q 6HFWLRQ  HTXLOLEULXP ELGGLQJ VWUDWHJLHV DUH
DQDO\]HG ,Q 6HFWLRQ  ZH VWXG\ WKH HmHFW RI DXWRPDWLF H[HFXWLRQ RQ WKH VSUHDG DQG SULFH GLVFRY
HU\ 7HVWDEOH LPSOLFDWLRQV DUH GHULYHG LQ 6HFWLRQ  DQG DQ HPSLULFDO VWXG\ RI WKHVH LPSOLFDWLRQV
LV FRQGXFWHG LQ 6HFWLRQ  7KH nQDO VHFWLRQ FRQFOXGHV $OO SURRIV DUH LQ WKH $SSHQGL[
 7KH 0RGHO
 7LPLQJ 7UDGHUV DQG 0DUNHW 6WUXFWXUH
7KHUH LV D VLQJOH ULVN\ DVVHW ZLWK D OLTXLGDWLRQ YDOXH a 9  $W WKH EHJLQQLQJ RI WKH WUDGLQJ SHULRG
WKH H[SHFWHG OLTXLGDWLRQ YDOXH LV Y 7KHUH DUH WKUHH W\SHV RI WUDGHUV LQ WKLV PDUNHW L 0 w 
GHDOHUVZ K RS R V WT X R W H V  L L 1 w  VSHFXODWRUV DQG LLL OLTXLGLW\ WUDGHUV ZKR VXEPLW PDUNHW
RUGHUV /HW 0 DQG 1 GHQRWH WKH VHW RI DOO GHDOHUV DQG DOO VSHFXODWRUV UHVSHFWLYHO\ $OO WKH
WUDGHUV DUH ULVN QHXWUDO
$ WUDGLQJ URXQG FRPSULVHV WKUHH VWDJHV DV GHVFULEHG LQ )LJXUH  ,Q WKH TXRWLQJ VWDJH GHDOHUV
VLPXOWDQHRXVO\ GHWHUPLQH WKHLU TXRWHG VSUHDGV I6LJL 0
L   7KH ELG TXRWH SRVWHG E\ GHDOHU L LV
EL   Y b 6L
 DQG WKH DVN TXRWH LV DL   Y  6L
 / H W6E   0LQI6LJL 0
L  EH WKH LQVLGH VSUHDGL  H  
WKH VPDOOHVW VSUHDG LQ WKH PDUNHW 'HDOHUV DUH UHTXLUHG WR KRQRU WKHLU TXRWHV IRU XS WR 4 VKDUHV
WKH PLQLPXP TXRWHG GHSWK )RU RUGHUV ODUJHU WKDQ 4 GHDOHUV FDQ EDFN DZD\ IURP WKHLU TXRWHV
6WROO  GLVFXVVHV WKH LPSDFW RI DXWRPDWLF H[HFXWLRQ RQ WKH YDOXHV RI IUHH WUDGLQJ RSWLRQV LQ OLPLW RUGHU
PDUNHWV DQG LQ GHDOHU PDUNHWV +H SRLQWV RXW WKDW DXWRPDWLF H[HFXWLRQ FDQ EH GHWULPHQWDO WR PDUNHW TXDOLW\
EHFDXVH LW LQFUHDVHV WKH ULVN RI EHLQJ SLFNHG Rm IRU WUDGHUV ZLWK VWDOH TXRWHV
6HH C1<6( VWXG\LQJ HOHFWURQLF WUDGLQJ V\VWHP WR nOO VPDOO WUDGHV DXWRPDWLFDOO\
 :DOO 6WUHHW -RXUQDO 1RYHP
EHU  
,Q WKH VHFRQG VWDJH DIWHU REVHUYLQJ WKH TXRWHV SRVWHG LQ WKH PDUNHW WKH GHDOHUV DQG WKH
VSHFXODWRUV FKRRVH WKHLU PRQLWRULQJ OHYHOV 7KH PRQLWRULQJ OHYHO FKRVHQ E\ D WUDGHU GHWHUPLQHV
WKH SUREDELOLW\ WKDW VKH LV WKH nUVW WR GLVFRYHU D SXEOLF DQQRXQFHPHQW UHJDUGLQJ WKH DVVHW YDOXH
VHH EHORZ :H UHIHU WR WKH VHFRQG VWDJH DV WKH PRQLWRULQJ VWDJH
(YHQWXDOO\ LQ WKH WUDGLQJ VWDJH RQH RI WKH WKUHH IROORZLQJ HYHQWV RFFXUV :LWK SUREDELOLW\
m LQIRUPDWLRQ DUULYHV LQGLFDWLQJ DQ LQFUHDVH RU D GHFUHDVH LQ WKH DVVHW YDOXH ZLWK HTXDO
SUREDELOLWLHV ,Q WKH FDVH RI DQ LQFUHDVH GHFUHDVH WKH QHZ H[SHFWHG YDOXH EHFRPHV Y   Y  }

Y   Y b }
 ,Q WKLV FDVH VSHFXODWRUV PD\ VXEPLW PDUNHW RUGHUV RU GHDOHUV XSGDWH WKHLU TXRWHV
VHH EHORZ :LWK SUREDELOLW\  b m QR LQIRUPDWLRQ DUULYHV ,Q WKLV FDVH ZLWK SUREDELOLW\
n! D EX\ RU D VHOO PDUNHW RUGHU LV VXEPLWWHG E\ D OLTXLGLW\ WUDGHU ZLWK HTXDO SUREDELOLWLHV
7KH H[SHFWHG VL]H RI WKH OLTXLGLW\ WUDGHU
V RUGHU LV p4 )LQDOO\ ZLWK SUREDELOLW\ bn QR RUGHU
LV VXEPLWWHG
,QFRPLQJ PDUNHW RUGHUV DUH HYHQO\ VSOLW DPRQJ WKH GHDOHUV SRVWLQJ WKH EHVW TXRWHV $ OLTXLGLW\
WUDGHU SODFHV D VLQJOH RUGHU DQG HDFK GHDOHU H[HFXWHV D IUDFWLRQ [O0E   0E RI WKH RUGHU $
VSHFXODWRU FDQ SODFH RQH RU PRUH PDUNHW RUGHUV GHSHQGLQJ RQ WKH QXPEHU RI GHDOHUV SRVWLQJ WKH
LQVLGH VSUHDG 6SHFLnFDOO\ KHU WUDGH VL]H LV 470E [V0E0E4W K D WL V[V0L VW K HI U D F W L R Q
RI WKH LQVLGH GHSWK FRQVXPHG E\ D VSHFXODWRU 1RWH WKDW D GHDOHU SRVWLQJ WKH LQVLGH VSUHDG WUDGHV
47 0E   [V0E4 VKDUHV DJDLQVW D VSHFXODWRU 2I FRXUVH [V   [O   )RU 0E ! 
ZH DVVXPH WKDW [V0E EHORQJV WR > 
0E@ 7KH SDUWLFXODU FDVH LQ ZKLFK D VSHFXODWRU SODFHV DQ
RUGHU DJDLQVW HDFK GHDOHU FRUUHVSRQGV WR [V0E  
7KH UDWLR RI D VSHFXODWRU
V RUGHU VL]H WR D OLTXLGLW\ WUDGHU







7KLV UDWLR FKDUDFWHUL]HV WKH PL[ RI LQIRUPHG DQG QRQLQIRUPHG RUGHUV LQ WKH RUGHU oRZ URXWHG
WR D GHDOHU :H FDOO WKLV UDWLR CWKH RUGHU oRZ PL[
 2EYLRXVO\ WKH ODUJHU LV WKH RUGHU oRZ PL[
WKH JUHDWHU LV WKH DGYHUVH VHOHFWLRQ IRU D GHDOHU 3DUDPHWHU p FRQWUROV YDULDWLRQV LQ WKH RUGHU
oRZ PL[ ZKLFK DUH LQGHSHQGHQW RI WKH QXPEHU RI GHDOHUV 3DUDPHWHU [V0 FRQWUROV YDULDWLRQV
2U PDUNHW RUGHUV DUH URXWHG WR RQH GHDOHU UDQGRPO\ FKRVHQ DPRQJ WKH GHDOHUV SRVWLQJ WKH LQVLGH VSUHDG 7KH
UHVXOWV DUH LGHQWLFDO 3DUDPHWHUV [
V0D Q G[
O0 DUH LQWHUSUHWHG DV H[HFXWLRQ SUREDELOLWLHV LQ WKLV FDVH
7KH RUGHU oRZ PL[ LV DOVR WKH SURSRUWLRQ RI LQIRUPHG WUDGHV WR WKH SURSRUWLRQ RI QRQLQIRUPHG WUDGHV ,W SOD\V
WKH UROH RI WKH SURSRUWLRQ RI CEDG
 W\SHV WR WKH SURSRUWLRQ RI CJRRG
 W\SHV LQ WKH OLWHUDWXUH RQ DGYHUVH VHOHFWLRQ
1RWH WKDW LQ JHQHUDO WKLV UDWLR LV DVVXPHG WR EH LQGHSHQGHQW RI WKH QXPEHU RI nUPV KHUH GHDOHUV LQ WKH PDUNHW
LQ WKH RUGHU oRZ PL[ LQGXFHG E\ D FKDQJH LQ WKH QXPEHU RI GHDOHUV SRVWLQJ WKH LQVLGH VSUHDG
7 K HF D V HL QZ K L F K[V0 [O0 JLYHV XV WKH RSSRUWXQLW\ WR DQDO\]H WKH HmHFWV RI D FKDQJH LQ
WKH QXPEHU RI GHDOHUV DW WKH LQVLGH KROGLQJ WKH RUGHU oRZ PL[ FRQVWDQW
 0DUNHW 0RQLWRULQJ DQG 4XRWH 0RQLWRULQJ
'HDOHUV DQG VSHFXODWRUV EHFRPH DZDUH RI QHZ LQIRUPDWLRQ E\ GLUHFWO\ PRQLWRULQJ WKH LQIRUPDWLRQ
oRZ DQ DFWLYLW\ WKDW ZH FDOO PDUNHW PRQLWRULQJ :H PRGHO PDUNHW PRQLWRULQJ DV IROORZV /HW
wL  >E HWKH PRQLWRULQJ OHYHO RI PDUNHWPDNHU L 0DQG OHW oM  >E HW K H
PRQLWRULQJ OHYHO RI VSHFXODWRU M 1 ,I QHZ LQIRUPDWLRQ DUULYHV WKH SUREDELOLW\ WKDW D WUDGHU
VD\ P LV nUVW WR REVHUYH WKH QHZ LQIRUPDWLRQ LV GHQRWHG 3UREI   P 7KLV SUREDELOLW\ GHSHQGV
RQ WKH PRQLWRULQJ OHYHOV DV IROORZV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)XUWKHPRUH ZH VHW 3   DQG 3   $ PRQLWRULQJ OHYHO HTXDO WR ]HUR FRUUHVSRQGV WR
WKH GHFLVLRQ RI QRW PRQLWRULQJ WKH PDUNHW DW DOO &RQYHUVHO\ DQ LQnQLWH PRQLWRULQJ OHYHO FRUUH
VSRQGV WR WKH GHFLVLRQ RI FRQWLQXRXVO\ PRQLWRULQJ WKH PDUNHW )RU DQ\ LQWHUPHGLDWH PRQLWRULQJ
OHYHO WKHUH LV VRPH PRQLWRULQJ EXW LW LV LPSHUIHFW 7KH SUREDELOLW\ WKDW D WUDGHU ZLOO EH nUVW
WR UHDFW WR QHZ LQIRUPDWLRQ LQFUHDVHV ZLWK KLV KHU PRQLWRULQJ OHYHO DQG GHFUHDVHV ZLWK WKH
DJJUHJDWH PRQLWRULQJ OHYHO RI WKH RWKHU WUDGHUV
(DFK WUDGHU PXVW H[HUW HmRUW WR VXSSRUW WKHLU FKRVHQ OHYHO RI PRQLWRULQJ 7KH PRQHWDU\
GLVXWLOLW\ DVVRFLDWHG ZLWK WKLV HmRUW LV FDSWXUHG E\ D FRVW IXQFWLRQ kO ZKLFK LV VWULFWO\ LQFUHDVLQJ





+RXWNLQ  GHVFULEHV WKH WUDGLQJ VWUDWHJLHV IROORZHG E\ 62(6 EDQGLWV +H SURYLGHV D OLVW RI WKH HYHQWV WKDW
WKH\ PRQLWRU )RU H[DPSOH EXVLQHVV QHZV HDUQLQJV DQQRXQFHPHQWV SULFH PRYHPHQWV LQ UHODWHG VWRFNV EURNHUDJH
nUPV
XSJUDGHV DQG GRZQJUDGHV RI VWRFNV DQQRXQFHPHQWV RI HFRQRPLF LQGLFDWRUV
4XDGUDWLF PRQLWRULQJ FRVW IXQFWLRQV DOORZ XV WR GHULYH PRQLWRULQJ OHYHOV DQG HTXLOLEULXP VSUHDGV LQ FORVHG
IRUP 2XU UHVXOWV RQO\ UHO\ RQ WKH VWULFW FRQYH[LW\ RI WKHVH IXQFWLRQV )XUWKHUPRUH WKH UHVXOWV DUH TXDOLWDWLYHO\
VLPLODU ZKHQ GHDOHUV RQ WKH RQH KDQG DQG VSHFXODWRUV RQ WKH RWKHU KDQG KDYH GLmHUHQW PRQLWRULQJ FRVWV IXQFWLRQV
7KH SDUDPHWHU F! GHWHUPLQHV WKH VFDOH RI WKH PRQLWRULQJ FRVW IRU D JLYHQ PRQLWRULQJ OHYHO
6SHFXODWRUV DQG GHDOHUV VLPXOWDQHRXVO\ FKRRVH WKHLU PRQLWRULQJ OHYHOV DIWHU REVHUYLQJ WKH LQVLGH
VSUHDG :H GHQRWH E\ w6E0 E  w6E0 Ew 0E6E0 E WKH YHFWRU RI WKH GHDOHUV

PRQLWRULQJ OHYHOV 'HDOHUV SRVWLQJ ZLGHU VSUHDGV WKDQ WKH LQVLGH VSUHDG RSWLPDOO\ FKRRVH QRW WR
PRQLWRU VLQFH RUGHUV DUH RQO\ URXWHG WR WKH LQVLGH GHDOHUV &RUUHVSRQGLQJO\ o6E0 E GHQRWHV
WKH YHFWRU RI WKH VSHFXODWRUV
 PRQLWRULQJ OHYHOV
'HDOHUV DQG VSHFXODWRUV DOVR PRQLWRU TXRWH XSGDWHV TXRWH PRQLWRULQJ 'HDOHUV XVH WKH LQIRU
PDWLRQ UHYHDOHG E\ TXRWH FKDQJHV WR XSGDWH WKHLU RmHUV DQG VSHFXODWRUV XVH LW WR WUDGH DJDLQVW
GHDOHUV ZKR DUH VORZ WR DGMXVW WKHLU TXRWHV 4XRWH PRQLWRULQJ GRHV QRW FRQWULEXWH WR SULFH
GLVFRYHU\ EXW LW HQDEOHV WUDGHUV WR IUHH ULGH RQ LQIRUPDWLRQ SURGXFWLRQ E\ GHDOHUV
7UDGHUV FDQ LQYHVW LQ VRIWZDUH WKDW DOHUWV WKHP WR TXRWH XSGDWHV LQ GLmHUHQW VHFXULWLHV 7KHUH
IRUH TXRWH PRQLWRULQJ LQYROYHV QHJOLJLEOH YDULDEOH FRVWV 7KLV PHDQV WKDW WKH SUREDELOLW\ RI EHLQJ
WKH nUVW WUDGHU WR UHDFW WR D TXRWH XSGDWH LV PRUH OLNHO\ WR EH GHWHUPLQHG E\ WKH WUDGLQJ WHFKQRO
RJ\ XVHG RU WUDGLQJ UXOHV WKDQ E\ WKH HmRUW H[HUWHG $FFRUGLQJO\ ZH DVVXPH WKDW ZKHQ D GHDOHU
LV nUVW WR XSGDWH KLV TXRWH WKHUH LV DQ H[RJHQRXV SUREDELOLW\ j WKDW RQH VSHFXODWRU UHDFWV WR WKLV
TXRWH XSGDWH EHIRUH WKH 0E b  UHPDLQLQJ GHDOHUV UHDFW ,Q WKLV FDVH HDFK VSHFXODWRU KDV DQ
HTXDO SUREDELOLW\  1 RI EHLQJ WKH VSHFXODWRU ZKR nUVW UHDFWV :LWK SUREDELOLW\  b j WKH
0Eb UHPDLQLQJ GHDOHUV XSGDWH WKHLU TXRWH EHIRUH D VSHFXODWRU JHWV WKH FKDQFH WR UHDFW WR WKH
LQLWLDO TXRWH XSGDWH 7KXV j LV D PHDVXUH RI WKH UHODWLYH DGYDQWDJH RI VSHFXODWRUV RYHU GHDOHUV
LQ TXRWH PRQLWRULQJ LI j   GHDOHUV DOZD\V UHDFW PRUH TXLFNO\ WKDQ VSHFXODWRUV DQG YLFH YHUVD
LI j  
:H KDYH DVVXPHG WKDW WUDGHUV FKRRVH WKHLU PRQLWRULQJ OHYHO DIWHU REVHUYLQJ WKH LQVLGH VSUHDG IRU WZR UHDVRQV
)LUVW D WUDGHU
V PRQLWRULQJ HmRUW OHYHO LV XQREVHUYDEOH DQG WKHUHIRUH TXRWHV FDQQRW EH PDGH FRQWLQJHQW RQ
PRQLWRULQJ OHYHOV 6HFRQG WUDGHUV FDQ DGMXVW WKHLU HmRUW RQFH WKH TXRWHV KDYH EHHQ SRVWHG )RU WKLV UHDVRQ LW
LV QDWXUDO WR DVVXPH WKDW WKH PRQLWRULQJ OHYHOV DUH FKRVHQ DIWHU WKH TXRWLQJ VWDJH LH FDQ EH FRQWLQJHQW RQ WKH
LQVLGH VSUHDG
1RWH WKDW LQ RXU PRGHO TXRWH UHYLVLRQV DOZD\V LPSO\ FKDQJHV LQ WKH DVVHW YDOXH ,Q UHDOLW\ TXRWH UHYLVLRQV
PD\ RFFXU IRU RWKHU UHDVRQV $ FKDQJH LQ D GHDOHU
V LQYHQWRU\ LV DQ H[DPSOH 7KLV PHDQV WKDW D TXRWH UHYLVLRQ LV
D QRLV\ VLJQDO RI D VKLIW LQ WKH DVVHW YDOXH +RZHYHU WKH ORJLF RI WKH PRGHO DSSOLHV LQVRIDU DV TXRWH UHYLVLRQV GR
FRQWDLQ LQIRUPDWLRQ RFFXU EHFDXVH RI VKLIWV LQ WKH DVVHW YDOXH
62(6 GD\ WUDGHUV DQG GHDOHUV XVH VRIWZDUHV WR GHWHFW VWDOH TXRWHV 6HH WKH *$2 UHSRUW
 (TXLOLEULXP
$VVXPH WKDW WKH LQVLGH VSUHDG LV VWULFWO\ ORZHU WKDQ WKH VL]H RI WKH UHYLVLRQ LQ WKH DVVHW
V H[SHFWHG
YDOXH LQ FDVH RI LQIRUPDWLRQ DUULYDO LH 6E }WKLV ZLOO DOZD\V EH WKH FDVH LQ HTXLOLEULXP
*LYHQ RXU SUHYLRXV DVVXPSWLRQV WKH RSWLPDO FRXUVH RI DFWLRQ IRU WKH GHDOHUV DQG WKH VSHFXODWRUV
LQ WKH WUDGLQJ VWDJH LV DV IROORZV ,I D GHDOHU LV nUVW WR REVHUYH WKH QHZ LQIRUPDWLRQ KH UHYLVHV
KLV TXRWHV DFFRUGLQJO\ ,I KLV FRPSHWLWRUV UHDFW WR WKLV TXRWH XSGDWH EHIRUH WKH VSHFXODWRUV WKH\
UHYLVH WKHLU TXRWHV DV ZHOO ,I D VSHFXODWRU LV nUVW WR UHDFW WR D TXRWH XSGDWH RU WR REVHUYH QHZ
LQIRUPDWLRQ VKH WUDGHV 470E LQ WKH GLUHFWLRQ RI WKH TXRWH UHYLVLRQ 7DEOHV  DQG  OLVW WKH
SD\RmV WR WKH GHDOHUV DQG WKH VSHFXODWRUV IRU GLmHUHQW GHFLVLRQV DQG RXWFRPHV LQ WKH PRQLWRULQJ
DQG TXRWLQJ VWDJHV
:H VROYH IRU WKH SHUIHFW HTXLOLEULXP RI WKH WUDGLQJ URXQG ZKLFK LV D VHW I6e
E0e
E w eoeJ
VXFK WKDW L we6E0 ED Q Goe6E0 E IRUP D 1DVK HTXLOLEULXP RI WKH PRQLWRULQJ VWDJH IRU DOO
SRVVLEOH RXWFRPHV RI WKH TXRWLQJ VWDJH DQG LL I6e
E0e
E J LV D 1DVK HTXLOLEULXP RI WKH TXRWLQJ
VWDJH $OWKRXJK ZH DOZD\V FRQVLGHU 0 DV H[RJHQRXV WKH QXPEHU RI GHDOHUV 0ES R V W L Q JW K H
LQVLGH VSUHDG LV HQGRJHQRXV 6SHFXODWRUV
 TXRWH PRQLWRULQJ LV PHDQLQJOHVV ZKHQ WKHUH LV RQO\ RQH
GHDOHU DW WKH LQVLGH +HQFH WKH FDVH LQ ZKLFK 0E  D Q Gj!  LV VXEVXPHG LQ WKH FDVH 0E  
DQG j  
 'LVFXVVLRQ
2XU WUDGLQJ JDPH FORVHO\ PDWFKHV VRPH RI WKH NH\ IHDWXUHV RI WKH 1DVGDT
V 62(6 WUDGLQJ V\VWHP
7KH TXDQWLW\ 4 LV WKH PDQGDWRU\ TXRWHG GHSWK 7KH VSHFXODWRUV FDQ EH WKRXJKW RI DV WKH
62(6 EDQGLWV ,Q 1DVGDT GHDOHUV H[HFXWH DW WKHLU SRVWHG TXRWHV RUGHUV WKDW DUH ODUJHU WKDQ
WKH PLQLPXP TXRWHG GHSWK 62(6 EDQGLWV W\SLFDOO\ GR QRW WDNH SDUW LQ WKHVH WUDGHV VLQFH
WKH\ DUH QHJRWLDWHG E\ SKRQH 7KLV VORZV GRZQ WKH H[HFXWLRQ SURFHVV DQG GHDOHUV FDQ EDFN
DZD\ IURP WKHLU TXRWH XSRQ UHDOL]LQJ WKDW WKH FRXQWHUSDUW\ LV D EDQGLW 6HH +DUULV DQG 6FKXOW]
 DQG +RXWNLQ  $FFRUGLQJO\ WKH VL]H RI OLTXLGLW\ WUDGHV FDQ EH ODUJHU WKDQ 4 LH
p! +DUULV DQG 6FKXOW] 
V nQGLQJV VXJJHVW WKDW EDQGLWV VXEPLW PXOWLSOH RUGHUV 7KLV LV
FDSWXUHG DVVXPLQJ WKDW [V0 !  0 7KHUH DUH OLPLWDWLRQV RQ WKH QXPEHU RI SRVLWLRQV LQLWLDWHG
E\ LQGLYLGXDO EDQGLWV LQ 1DVGDT 7KH HmHFW RI PRUH VWULQJHQW OLPLWDWLRQV FDQ EH DQDO\]HG E\
GHFUHDVLQJ [V0
2XU PRGHO IHDWXUHV HTXLOLEULD LQ ZKLFK RQO\ RQH GHDOHU FDQ SURnWDEO\ SRVW WKH LQVLGH VSUHDG
,Q WKLV FDVH VLGHOLQHG GHDOHUV DUH RQO\ H[SRVHG WR VSHFXODWRUV VLQFH OLTXLGLW\ WUDGHUV DUH H[HFXWHG
DW WKH LQVLGH TXRWHV 6LGHOLQHG GHDOHUV VKRXOG WKHUHIRUH RSWLPDOO\ ZLGHQ WKHLU VSUHDGV VR WKDW
SLFNLQJ Rm WKHVH GHDOHUV LV QRW SURnWDEOH ,Q RUGHU WR DFFRXQW IRU WKLV UHDFWLRQ ZLWKLQ RXU VWDWLF
PRGHO RI SULFH FRPSHWLWLRQ ZH VLPSO\ DVVXPH WKDW RUGHUV DUH QRW URXWHG WR WKH GHDOHUV ZKR DUH
QRW SRVWLQJ WKH LQVLGH VSUHDG 7KLV LV LQ IDFW WKH FDVH LQ 62(6
:H DVVXPH WKDW VSHFXODWRUV XQZLQG WKHLU SRVLWLRQV DW WKH PLGTXRWH Y VXEVHTXHQW WR LQIRU
PDWLRQ DUULYDO 7KLV LV D FRPPRQ DVVXPSWLRQ LQ PRGHOV RI WUDGLQJ ZLWK DV\PPHWULF LQIRUPDWLRQ
DQG LW LV SDUWLFXODUO\ SDODWDEOH IRU 62(6 EDQGLWV $FWXDOO\ WKH\ IUHTXHQWO\ XQORDG WKHLU SRVLWLRQV
RQ 6HOHFWQHW RU ,QVWLQHW DQG WUDGH ZLWKLQ WKH TXRWHG ELGDVN VSUHDG ,Q IDFW +DUULV DQG 6FKXOW]
 nQG WKDW ZKHQ EDQGLWV OD\ Rm SRVLWLRQV WKH\ WUDGH DW RU HYHQ DERYH WKH VSUHDG PLGSRLQW
LQ  RI WKH FDVHV 0RUH JHQHUDOO\ ZH FRXOG DVVXPH WKDW VSHFXODWRUV SD\ D n[HG IUDFWLRQ ~ RI
WKH VSUHDG ZKHQ WKH\ FORVH RXW WKHLU SRVLWLRQ DV LQ .DQGHO DQG 0DU[  7KH\ ZRXOG WKHQ
JDLQ } b   ~6  LQVWHDG RI } b 6  ZKHQ WKH\ LQLWLDWH D WUDGH 7KLV MXVW VFDOHV XS WKH
HmHFW RI WKH VSUHDG RQ VSHFXODWRUV
 SD\RmV DQG WKLV ZRXOG QRW TXDOLWDWLYHO\ DmHFWV RXU UHVXOWV
+HQFH ZH IRFXV RQ ~   IRU EUHYLW\
)LQDOO\ QRWH WKDW WKH SUREDELOLW\ RI D OLTXLGLW\ WUDGH DIWHU DQ LQIRUPDWLRQDO HYHQW LV DVVXPHG WR
EH ]HUR 7KLV DVVXPSWLRQ FRXOG HDVLO\ EH UHOD[HG ,QFUHDVLQJ WKH SUREDELOLW\ RI D OLTXLGLW\ WUDGH
DIWHU DQ LQIRUPDWLRQDO HYHQW HVVHQWLDOO\ UHGXFHV WKH ULVN RI EHLQJ SLFNHG Rm IRU WKH GHDOHUV DQG LV
WDQWDPRXQW WR D GHFUHDVH LQ m
 0RQLWRULQJ
 0RQLWRULQJ ([WHUQDOLWLHV
,Q WKLV VHFWLRQ ZH VKRZ WKDW PDUNHW PRQLWRULQJ E\ RQH GHDOHU FDQ JHQHUDWH D SRVLWLYH RU D QHJDWLYH
H[WHUQDOLW\ IRU WKH RWKHU GHDOHUV 7KHVH H[WHUQDOLWLHV SOD\ DQ LPSRUWDQW UROH LQ GHWHUPLQLQJ WKH
TXRWHV :H UHIHU WR WKHP DV PRQLWRULQJ H[WHUQDOLWLHV
&RQVLGHU RQH GHDOHU VD\ L 7KHUH DUH WZR ZD\V GHDOHU L F D QE HS L F N H GR mZ K H QQ H ZL Q I R U P D W L R Q
DUULYHV ,Q WKH nUVW FDVH D VSHFXODWRU UHDFWV nUVW WR WKH LQIRUPDWLRQ 7KLV HYHQW RFFXUV ZLWK
SUREDELOLW\ 3UREI 1 8VLQJ (TXDWLRQ  ZH REWDLQ
$QRWKHU SRVVLELOLW\ ZRXOG EH WR H[SOLFLWO\ PRGHO SULFH UHYLVLRQV 7KH HTXLOLEULD ZH GHVFULEH DUH UREXVW WR WKH
SRVVLELOLW\ RI SULFH UHYLVLRQV LQ WKH VHQVH WKDW QR GHDOHU ZRXOG nQG RSWLPDO WR UHYLVH KLV TXRWHV LI KH ZDV RmHUHG
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3
M oM LV WKH DJJUHJDWH PRQLWRULQJ OHYHO RI WKH GHDOHUV UHVS VSHF
XODWRUV ,Q WKH VHFRQG FDVH D GHDOHU GLmHUHQW IURP GHDOHU L REVHUYHV WKH DUULYDO RI LQIRUPDWLRQ
XSGDWHV KLV TXRWH DQG D VSHFXODWRU LV nUVW WR UHDFW WR WKH TXRWH XSGDWH 7KH SUREDELOLW\ RI WKLV
HYHQW LV j3UREI 0 EQL 8VLQJ (TXDWLRQ  ZH REWDLQ
3UREI 0 EQL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/HW gGwLw bLo0 EE HG H D O H UL
V H[SHFWHG SURnW IRU JLYHQ OHYHOV RI PRQLWRULQJ wbL DQG oI R U
WKH RWKHU GHDOHUV DQG WKH VSHFXODWRUV UHVSHFWLYHO\ 8VLQJ WKH SD\Rm WDEOH 7DEOH  ZH REWDLQ








b kwL 0E w  
7KH nUVW WHUP ZKLFK LV QHJDWLYH UHSUHVHQWV GHDOHU L
V H[SHFWHG ORVV IURP WKH ULVN RI EHLQJ SLFNHG
Rm E\ VSHFXODWRUV 7KH VHFRQG WHUP LV SRVLWLYH DQG FRUUHVSRQGV WR GHDOHU L
V H[SHFWHG SURnW IURP
WUDGLQJ ZLWK D OLTXLGLW\ WUDGHU 7KH ODVW WHUP LV WKH PRQLWRULQJ FRVW LQFXUUHG E\ GHDOHU L7 K H
SUREDELOLW\ RI EHLQJ SLFNHG Rm IRU GHDOHU L LV DmHFWHG E\ WKH PRQLWRULQJ OHYHOV FKRVHQ E\ WKH RWKHU
GHDOHUV 7KXV PDUNHW PRQLWRULQJ E\ RQH GHDOHU LV DQ H[WHUQDOLW\ IRU WKH RWKHU GHDOHUV :H REWDLQ
WKH IROORZLQJ UHVXOW
3URSRVLWLRQ   &RQVLGHU WZR GHDOHUV L DQG P ZKR DUH SRVWLQJ WKH LQVLGH VSUHDG 7KHUH H[LVWV
D FRQVWDQW x j 
o$[V0E
o$wL[V0Eb VXFK WKDW
 ,I j  x j WKHQ PDUNHW PRQLWRULQJ E\ GHDOHU P LV D SRVLWLYH H[WHUQDOLW\ IRU GHDOHU LR U 
#gGwLwbLo0E
#wP w 
 ,I j ! x j WKHQ PDUNHW PRQLWRULQJ E\ GHDOHU P LV D QHJDWLYH H[WHUQDOLW\ IRU GHDOHU LR U 
#gGwLwbLo0E
#wP  
1RWH WKDW [V0E  [V0E b  LV D VXpFLHQW EXW QRW QHFHVVDU\ FRQGLWLRQ IRU x jW RE HO R Z H U
WKDQ RQH 7KH HFRQRPLF LQWXLWLRQ IRU WKLV LPSRUWDQW SURSHUW\ RI PDUNHW PRQLWRULQJ LV DV IROORZV
$Q LQFUHDVH LQ PDUNHW PRQLWRULQJ E\ GHDOHU P LQFUHDVHV WKH SUREDELOLW\ WKDW WKLV GHDOHU ZLOO
EH nUVW WR REVHUYH QHZ LQIRUPDWLRQ 7KLV LQGLUHFWO\ EHQHnWV GHDOHU L VLQFH D TXRWH XSGDWH E\
GHDOHU P VLJQDOV WR GHDOHU L WKDW KLV RZQ TXRWHV DUH PLVDOLJQHG 7KXV WKH LQFUHDVH LQ PDUNHW
PRQLWRULQJ E\ GHDOHU P UHGXFHV GHDOHU L




#wP   7KLV LV WKH VRXUFH RI WKH SRVLWLYH H[WHUQDOLW\ +RZHYHU
WKHUH LV D VHFRQG HmHFW VLQFH VSHFXODWRUV PRQLWRU TXRWH XSGDWHV WR OHDUQ DERXW VWDOH TXRWHV
$FFRUGLQJO\ DQ LQFUHDVH LQ PDUNHW PRQLWRULQJ E\ GHDOHU P U H V X O W VL QDJ U H D W H US U R E D E L O L W \R I
EHLQJ SLFNHG Rm WKURXJK VSHFXODWRUV
 TXRWH PRQLWRULQJ IRU GHDOHU L VLQFH
#3UREI0EQL
#wP !  7KLV
LV WKH VRXUFH RI WKH QHJDWLYH H[WHUQDOLW\ ,I GHDOHU L UHDFWV TXLFNO\ HQRXJK WR GHDOHU P
V TXRWH
XSGDWHV j  x j WKH UHGXFWLRQ LQ WKH ULVN RI EHLQJ SLFNHG Rm WKURXJK PDUNHW PRQLWRULQJ LV
ODUJHU WKDQ WKH LQFUHDVH LQ WKH ULVN RI EHLQJ SLFNHG Rm WKURXJK TXRWH PRQLWRULQJ ,I VSHFXODWRUV
DUH UHODWLYHO\ TXLFNHU j ! x j WKH UHYHUVH LV WUXH
 (TXLOLEULXP LQ WKH PRQLWRULQJ VWDJH
'HDOHU L FKRRVHV WKH PRQLWRULQJ OHYHO ZKLFK PD[LPL]HV gGwLw bLo0 E 8VLQJ WKH H[SUHVVLRQ
IRU GHDOHU L















7KH WHUPV LQVLGH WKH EUDFNHWV PHDVXUH WKH PDUJLQDO UHGXFWLRQ LQ WKH SUREDELOLW\ RI EHLQJ SLFNHG
Rm GXH WR LQFUHDVHG PRQLWRULQJ E\ GHDOHU L 7KH nUVW RUGHU FRQGLWLRQ VHWV WKH PDUJLQDO EHQHnW
















7KH VHFRQG RUGHU FRQGLWLRQ LV VDWLVnHG LI 6E }  ZKLFK ZLOO EH WKH FDVH LQ HTXLOLEULXP











,Q WKH FDVH RI D FKDQJH LQ WKH DVVHW YDOXH D SURnW RSSRUWXQLW\ DULVHV EHFDXVH WKH GHDOHUV
 TXRWHV
DUH WHPSRUDULO\ PLVSULFHG $ VSHFXODWRU FDQ FDSWXUH WKLV SURnW RSSRUWXQLW\ LQ WZR GLmHUHQW ZD\V
HLWKHU L VKH LV WKH nUVW WR UHDFW WR WKH SXEOLF DQQRXQFHPHQW RI D FKDQJH LQ WKH DVVHW YDOXH RU
LL VKH LV WKH nUVW WR UHDFW WR WKH TXRWH XSGDWH RI D GHDOHU 7KH WHUP LQ EUDFNHW LV WKH VXP RI
WKH SUREDELOLWLHV RI WKHVH WZR HYHQWV DGMXVWHG IRU WKH FKDQJH LQ WKH H[SHFWHG WRWDO WUDGH VL]H IRU
WKH VSHFXODWRU 8VLQJ (TXDWLRQ  ZH REWDLQ




6SHFXODWRU M FKRRVHV WKH PRQLWRULQJ OHYHO WKDW PD[LPL]HV gVoMwo bM 7KLV LPSOLHV VHWWLQJ WKH















ZKHUH j  j
470Eb
470E  7KH VHFRQG RUGHU FRQGLWLRQ LV VDWLVnHG LI 6E }  7KXV D 1DVK HTXLOLE
ULXP RI WKH PRQLWRULQJ VWDJH LV D SDLU RI YHFWRUV we6E0 Eoe6E0 E WKDW VROYHV (TXDWLRQV
 DQG  7KLV HTXLOLEULXP LV V\PPHWULF LI DOO WKH WUDGHUV RI D JLYHQ W\SH HJ DOO WKH GHDOHUV
FKRRVH WKH VDPH PRQLWRULQJ OHYHO
/HPPD   ,I WKHUH H[LVWV D 1DVK HTXLOLEULXP LQ WKH PRQLWRULQJ VWDJH LW LV V\PPHWULF
/HW we UHVS oe EH WKH PRQLWRULQJ OHYHO FKRVHQ E\ HDFK GHDOHU UHVS VSHFXODWRU LQ WKH V\P
PHWULF HTXLOLEULXP 7KH V\VWHP RI (TXDWLRQV  DQG  FKDUDFWHUL]LQJ WUDGHUV
 EHVW UHVSRQVHV













0Ewe  1 b oe
w
  Foe 
6ROYLQJ WKLV V\VWHP RI HTXDWLRQV \LHOGV WKH HTXLOLEULXP PRQLWRULQJ OHYHOV 7KH VROXWLRQ LV JLYHQ
LQ WKH QH[W SURSRVLWLRQ
3URSRVLWLRQ   :KHQ 0E GHDOHUV SRVW DQ LQVLGH VSUHDG 6E }  WKH HTXLOLEULXP RI WKH PRQL
WRULQJ VWDJH LV XQLTXH DQG LV FKDUDFWHUL]HG E\ WKH IROORZLQJ PRQLWRULQJ OHYHOV IRU WKH VSHFXODWRUV









ZKHUH i  1
1bj )RU WKHVH PRQLWRULQJ OHYHOV WKH H[SHFWHG SURnWV RI WKH VSHFXODWRUV DQG WKH
GHDOHUV DUH


































7KH FRQVWDQW &0Ej LQ GHDOHUV
 H[SHFWHG SURnW IXQFWLRQ GHWHUPLQHV WKH VL]H RI WKH H[SHFWHG
ORVV SHU XQLW RI FRPPLWHG GHSWK E\ D GHDOHU 7KLV LV D PHDVXUH RI WKH SHU XQLW FRVW RI PDUNHW
PDNLQJ IRU D GHDOHU 7KLV FRVW UHoHFWV WKH ULVN RI EHLQJ SLFNHG Rm DQG WKH PRQLWRULQJ FRVW ERUQH
E\ D GHDOHU LQ HTXLOLEULXP
7KH SURSRVLWLRQ UHYHDOV VHYHUDO LQWHUHVWLQJ SURSHUWLHV RI WKH PRQLWRULQJ VWUDWHJLHV IROORZHG E\
WKH WUDGHUV )LUVWO\ VSHFXODWRUV DQG GHDOHUV DOZD\V SXW VRPH HmRUW LQ PDUNHW PRQLWRULQJ oe ! 
DQG we !  ,Q SDUWLFXODU LW LV QHYHU RSWLPDO IRU VSHFXODWRUV WR HQWLUHO\ EDVH WKHLU WUDGLQJ
VWUDWHJLHV RQ GHDOHUV
 TXRWH XSGDWHV 6HFRQGO\ WKH PRQLWRULQJ OHYHO RI ERWK W\SHV RI WUDGHUV
GHFUHDVHV ZLWK WKH VL]H RI WKH VSUHDG :KHQ WKH GHDOHUV LQFUHDVH WKHLU VSUHDG VSHFXODWRUV PRQLWRU
WKH PDUNHW OHVV LQWHQVLYHO\ VLQFH WKH SURnW REWDLQHG E\ SLFNLQJ Rm GHDOHUV LV ORZHU 7KH GHDOHUV
UHDFW E\ PRQLWRULQJ WKH PDUNHW OHVV LQWHQVLYHO\
 6SUHDGV DQG 0RQLWRULQJ ([WHUQDOLWLHV
7KH DERYH UHVXOWV DUH DOO FRQGLWLRQDO RQ WKH VSUHDG ,Q WKLV VHFWLRQ ZH VWXG\ WKH HTXLOLEULXP
VSUHDG 2XU IRFXV LV RQ WKH UHODWLRQVKLSV EHWZHHQ WKH GHDOHUV
 ELGGLQJ VWUDWHJLHV DQG PRQLWRULQJ
H[WHUQDOLWLHV
7KLV UHVXOW LV FRQVLVWHQW ZLWK +DUULV DQG 6FKXOW]  ZKR HPSLULFDOO\ GR QRW nQG D VWURQJ VXSSRUW IRU WKH
YLHZ WKDW EDQGLWV RQO\ WUDGH DIWHU TXRWH XSGDWHV
 7KH 6HW RI (TXLOLEULXP 6SUHDGV
&RQVLGHU D VLWXDWLRQ LQ ZKLFK DOO WKH GHDOHUV 0E   0S R V WW K HL Q V L G HV S U H D G6e
E 7KLV LQVLGH
VSUHDG LV D 1DVK HTXLOLEULXP LI QR GHDOHU KDV DQ LQFHQWLYH L WR ZLGHQ KLV VSUHDG RU LL WR LPSURYH




/HW A 60j EH WKH VSUHDG VXFK WKDW WKLV HTXDWLRQ LV ELQGLQJ 8VLQJ (TXDWLRQ  ZH JHW
A 60j   m}
[V0&0j
m[V0&0j   b m[O0np
 
,Q HTXLOLEULXP WKH LQVLGH VSUHDG PXVW EH DW OHDVW HTXDO WR A 6 IRU WKH GHDOHUV WR EUHDN HYHQ 1RZ
VXSSRVH WKDW D GHDOHU LPSURYHV VOLJKWO\ XSRQ WKH LQVLGH VSUHDG 7KH H[SHFWHG SURnW IRU WKH
GHDOHU ZKR XQGHUFXWV LV gGwe6e
Eoe6e
E ,Q HTXLOLEULXP WKH GHDOHU PXVW EH EHWWHU Rm
QRW XQGHUFXWWLQJ 7KLV UHTXLUHV WKDW WKH SURnW HDUQHG E\ SRROLQJ RQ WKH LQVLGH VSUHDG ZLWK WKH






E w  
/HW c[O0 EH WKH LQFUHDVH LQ D GHDOHU
 SDUWLFLSDWLRQ UDWH WR XQLQIRUPHG WUDGHV ZKHQ KH XQGHUFXWV















/HW x 60j EH WKH VSUHDG VXFK WKDW *x 6U   WKDW LV
x 60j   m}
x &0j
m x &0j   b mnp
 
$V * GHFUHDVHV ZLWK 6e
E (TXDWLRQ  LV VDWLVnHG LI DQG RQO\ LI 6e
E  x 60j :H FRQFOXGH
WKDW 6E LV DQ HTXLOLEULXP VSUHDG LI LW EHORQJV WR >A 60j x 60j@ 8VLQJ (TXDWLRQV  DQG
 ZH REWDLQ WKDW WKH VHW RI HTXLOLEULXP VSUHDGV LV QRQHPSW\ Lm
[V0
[O0
&0j  x &0j









7KLV LQHTXDOLW\ KDV D VLPSOH LQWHUSUHWDWLRQ ,W VWDWHV WKDW DQ HTXLOLEULXP LQ ZKLFK DOO WKH GHDOHUV
SRRO RQ WKH LQVLGH VSUHDG LV YLDEOH Lm WKH FRVW RI PDUNHWPDNLQJ LQ WKLV FDVH LV OHVV WKDQ WKH FRVW RI
PDUNHW RI PDUNHWPDNLQJ ZKHQ RQO\ RQH GHDOHU SRVWV WKH LQVLGH VSUHDG DFFRXQWLQJ IRU D SRVVLEOH
FKDQJH LQ WKH RUGHU oRZ PL[ GXH WR D FKDQJH LQ WKH QXPEHU RI GHDOHUV DW WKH LQVLGH ,I WKLV ZDV
QRW WKH FDVH D GHDOHU DW WKH LQVLGH ZRXOG EH EHWWHU Rm XQGHUFXWWLQJ
:H VWXG\ LQ GHWDLOV WKH FRQGLWLRQV XQGHU ZKLFK ,QHTXDOLW\  KROGV WUXH EHORZ 7KH QH[W
OHPPD ZLOO KHOS WKH DQDO\VLV
/HPPD   A 60j LQFUHDVHV ZLWK j ZKHUHDV x 60j GHFUHDVHV ZLWK j
$Q LQFUHDVH LQ VSHFXODWRUV
 UHODWLYH DGYDQWDJH LQ TXRWH PRQLWRULQJ HQODUJHV WKH OLNHOLKRRG RI D
VSHFXODWRU LQWHUYHQWLRQ EDVHG RQ D TXRWH XSGDWH 7KLV LQWHQVLnHV WKH DGYHUVH VHOHFWLRQ ULVN ZKLFK
H[SODLQV ZK\ WKH ]HUR H[SHFWHG SURnW VSUHDG A 6 LQFUHDVHV ZLWK j 8QGHUFXWWLQJ WKH LQVLGH VSUHDG
LV D ZD\ WR SUHYHQW WUDGHV EDVHG RQ TXRWH XSGDWHV 7KLV IROORZV VLQFH RUGHUV DUH RQO\ URXWHG WR
WKH GHDOHU DW WKH LQVLGH ZKR WKHUHIRUH UHPDLQV DORQH ZLWK DQ LQFHQWLYH WR PRQLWRU $FFRUGLQJO\ D
GHDOHU KDV D JUHDWHU LQFHQWLYH WR LPSURYH XSRQ WKH LQVLGH VSUHDG ZKHQ j LQFUHDVHV 7KLV H[SODLQV
ZK\ VXFK DQ LQFUHDVH WLJKWHQV WKH ODUJHVW SRVVLEOH VSUHDG x 6
 7KH (mHFW RI 0RQLWRULQJ ([WHUQDOLWLHV
:H QRZ VKRZ WKDW WKH SRVLWLYH H[WHUQDOLW\ DVVRFLDWHG ZLWK PDUNHW PRQLWRULQJ KHOSV GHDOHUV WR
HDUQ VWULFWO\ SRVLWLYH H[SHFWHG SURnWV ZKHUHDV WKH QHJDWLYH H[WHUQDOLW\ PD\ UHVXOW LQ D IRUP RI
PDUNHW EUHDNGRZQ ,Q RUGHU WR EHWWHU FRQYH\ WKH LQWXLWLRQ ZH DVVXPH LQ WKLV VHFWLRQ WKDW WKH
RUGHU oRZ PL[ LV LQGHSHQGHQW RI WKH QXPEHU RI GHDOHUV DW WKH LQVLGH LH [V0 [V0
$QDO\VLV RI WKH FDVH LQ ZKLFK D FKDQJH LQ WKH QXPEHU RI GHDOHUV DmHFWV WKH RUGHU oRZ PL[ LV
GHIHUUHG WR 6HFWLRQ 
1RWH WKDW IRU j   WKH FRVW RI PDUNHWPDNLQJ GHFUHDVHV ZLWK WKH QXPEHU RI GHDOHUV SRVWLQJ WKH
LQVLGH VSUHDG VHH (TXDWLRQ  7KLV UHoHFWV WKH IDFW HDFK GHDOHU FDQ IUHHULGH RQ PRQLWRULQJ E\
D ODUJHU SRRO RI GHDOHUV +H FDQ WKHUHIRUH VFDOH GRZQ KLV RZQ PRQLWRULQJ ZLWKRXW IDFLQJ DQ LQFUHDVH
LQ WKH ULVN EHLQJ Rm ,Q IDFW SRROLQJ RQ WKH LQVLGH VSUHDG LV D PHDFKDQLVP E\ ZKLFK GHDOHUV QRQ
FRRSHUDWLYHO\ VKDUH WKH PRQLWRULQJ FRVWV $FFRUGLQJO\ IRU j   DQG [V0 [O0 ,QHTXDOLW\
1RWH WKDW WKH VHW RI HTXLOLEULXP VSUHDGV LV LQGHSHQGHQW RI WKH DEVROXWH PRQLWRULQJ FRVW OHYHO F7 K X V W K H
UHVXOWV KROG HYHQ LI WKH PRQLWRULQJ FRVWV DUH VPDOO 7KH VHW RI HTXLOLEULXP VSUHDG LV LQoXHQFHG E\ WKH UHODWLYH
PRQLWRULQJ FRVW OHYHOV EHWZHHQ VSHFXODWRUV DQG GHDOHUV ZKLFK IRU VLPSOLFLW\ KDV EHHQ QRUPDOL]HG WR 
 LV DOZD\V VDWLVnHG DQG ZH REWDLQ WKH IROORZLQJ UHVXOW
3URSRVLWLRQ   ,Q WKH DEVHQFH RI TXRWH PRQLWRULQJ E\ VSHFXODWRUV j  
 $OO WKH GHDOHUV SRVW WKH LQVLGH VSUHDG LQ HTXLOLEULXP QR VLGHOLQHG GHDOHUV
 7KHUH LV D PXOWLSOLFLW\ RI HTXLOLEULXP VSUHDGV DQ\ VSUHDG 6E  >A 60 x 60@ LV D 1DVK
HTXLOLEULXP )RU DOO WKH HTXLOLEULD LQ ZKLFK WKH LQVLGH VSUHDG LV VWULFWO\ ODUJHU WKDQ A 60
WKH GHDOHUV HDUQ VWULFWO\ SRVLWLYH H[SHFWHG SURnWV
,Q WKH TXRWLQJ VWDJH GHDOHUV FRPSHWH LQ SULFHV 7KH HTXLOLEULXP GRHV QRW QHFHVVDULO\ IHDWXUH ]HUR
H[SHFWHG SURnWV IRU WKH GHDOHUV KRZHYHU 8QGHUFXWWLQJ JXDUDQWHHV D ODUJHU VKDUH RI WKH RUGHU oRZ
WR D GHDOHU CPDUNHW VKDUH HmHFW
 EXW LW SUHYHQWV PRQLWRULQJ FRVW VKDULQJ CFRVW VKDULQJ HmHFW

$FWXDOO\ XQGHUFXWWLQJ ZHDNHQV WKH LQFHQWLYH WR PRQLWRU IRU WKH GHDOHUV ZKR DUH QRW DW WKH LQVLGH
DQG WKH GHDOHU ZLWK SULFH SULRULW\ PXVW VXSSRUW DORQH WKH EXUGHQ RI PRQLWRULQJ )RU DOO VSUHDGV
EHORZ x 6 WKH UHVXOWLQJ LQFUHDVH LQ WKH FRVW RI PDUNHW PDNLQJ LV ODUJHU WKDQ WKH LQFUHDVH LQ UHYHQXH
DVVRFLDWHG ZLWK D ODUJHU VKDUH RI WKH RUGHU oRZ IRU D GHDOHU ZKR XQGHUFXWV &RQVHTXHQWO\ WKH
SRVLWLYH H[WHUQDOLW\ DVVRFLDWHG ZLWK GHDOHUV
 PDUNHW PRQLWRULQJ KHOSV WR PDLQWDLQ VSUHDGV DERYH
WKH FRPSHWLWLYH OHYHO
/HPPD  , Ij !  LQ HTXLOLEULXP D HLWKHU DOO WKH GHDOHUV SRVW WKH LQVLGH VSUHDG 0e
E   0
RU E RQO\ RQH GHDOHU SRVWV WKH LQVLGH VSUHDG 0e
E   
:KHQ j   DQ DGGLWLRQDO GHDOHU SRVWLQJ WKH LQVLGH VSUHDG ORZHUV WKH FRVW RI PDUNHWPDNLQJ
IRU DOO WKH GHDOHUV HYHQ LI LQLWLDOO\ RQO\ RQH GHDOHU SRVWV WKH LQVLGH VSUHDG 7KLV H[SODLQV ZK\ DOO
WKH GHDOHUV SRRO RQ WKH LQVLGH VSUHDG LQ HTXLOLEULXP :KHQ j ! D Q GRQO\ RQH GHDOHU SRVWV WKH
LQVLGH VSUHDG WKHUH LV DQRWKHU HmHFW $Q DGGLWLRQDO GHDOHU DW WKH LQVLGH HQDEOHV WKH VSHFXODWRUV WR
XVH WKH TXRWH XSGDWH RI RQH GHDOHU WR SLFN Rm WKH RWKHU GHDOHU 7KLV HmHFW WULJJHUV D GLVFRQWLQXRXV
MXPS LQ WKH ULVN RI EHLQJ SLFNHG Rm 7KH FRVW RI PDUNHW PDNLQJ ZLWK WZR PDUNHW PDNHUV PD\
WKHQ EH ODUJHU WKDQ ZLWK RQO\ RQH PDUNHWPDNHU GHVSLWH WKH FRVW VKDULQJ HmHFW )RU WKLV UHDVRQ
PDWFKLQJ WKH TXRWHV RI D VLQJOH GHDOHU FDQ EH VXERSWLPDO DQG WKHUH PD\ EH HTXLOLEULD ZLWK RQO\
RQH GHDOHU DW WKH LQVLGH 1RW VXUSULVLQJO\ WKLV GHSHQGV RQ WKH VSHFXODWRUV
 DELOLW\ WR H[SORLW WKH
LQIRUPDWLRQ FRQWDLQHG LQ TXRWH XSGDWHV WKH YDOXH RI j DV VKRZQ LQ WKH QH[W WZR SURSRVLWLRQV
3URSRVLWLRQ   7KHUH H[LVWV A j01   VXFK WKDW ZKHQ   j  A j01
 $OO WKH GHDOHUV SRRO RQ WKH LQVLGH VSUHDG LQ HTXLOLEULXP
 7KHUH LV D PXOWLSOLFLW\ RI HTXLOLEULXP VSUHDGV DQ\ VSUHDG 6E  >A 60j x 60j@ LV D 1DVK
HTXLOLEULXP 'HDOHUV HDUQ VWULFWO\ SRVLWLYH H[SHFWHG SURnW ZKHQ 6E ! A 60j
:KHQ j LV VPDOO GHDOHUV UHDFW VXpFLHQWO\ TXLFNO\ WR TXRWH XSGDWHV UHODWLYH WR VSHFXODWRUV
IRU WKH FRVW VKDULQJ HmHFW WR VWLOO RSHUDWH :KHQ j ! A j VSHFXODWRUV DUH UHODWLYHO\ TXLFNHU WKDQ
GHDOHUV LQ XVLQJ WKH LQIRUPDWLRQ FRQWDLQHG LQ TXRWH XSGDWHV )UHHULGLQJ EHFRPHV WRR GDQJHURXV
DQG VKDULQJ WKH PRQLWRULQJ EXUGHQ LV QRW DQ DWWUDFWLYH RSWLRQ DQ\ PRUH ,Q IDFW GHDOHUV HYHQ
nQG PRQLWRULQJ E\ WKHLU FRPSHWLWRUV XQGHVLUDEOH VLQFH TXRWH XSGDWHV H[SRVH WKHP GHDUO\ WR
VSHFXODWRUV $Q LQVLGH VSUHDG RQ ZKLFK DOO WKH GHDOHUV SRRO ZRXOG WKHUHIRUH EH XQGHUFXW ,Q WKLV
FDVH /HPPD  LPSOLHV WKDW WKH HTXLOLEULXP PXVW IHDWXUH D VLQJOH GHDOHU SRVWLQJ WKH LQVLGH VSUHDG
,W LV GHVFULEHG LQ WKH QH[W SURSRVLWLRQ
3URSRVLWLRQ   :KHQ A j01  j   WKH 1DVK HTXLOLEULXP RI WKH TXRWLQJ VWDJH LV VXFK
WKDW RQO\ RQH GHDOHU 0e
E    SRVWV WKH PDUNHW VSUHDG ZKLFK LV 6e
E   A 6 7KH H[SHFWHG SURnW
RI WKH GHDOHU SRVWLQJ WKH LQVLGH VSUHDG LV ]HUR
,Q RUGHU WR SUHYHQW VSHFXODWRUV IURP DFTXLULQJ LQIRUPDWLRQ WKURXJK TXRWH XSGDWHV GHDOHUV
XQGHUFXW HDFK RWKHU XQWLO WKH SRLQW ZKHUH D VLQJOH GHDOHU KDV QR LQFHQWLYH WR XQGHUFXW WKH LQVLGH
VSUHDG )RU WKLV UHDVRQ WKH GHDOHU SRVWLQJ WKLV VSUHDG MXVW EUHDNV HYHQ 7KH HTXLOLEULXP LQ WKLV
FDVH LV DOVR VXFK WKDW LI DQRWKHU GHDOHU ZHUH WR PDWFK WKH LQVLGH VSUHDG WKHQ WKH WZR GHDOHUV DW
WKH LQVLGH ZRXOG LQFXU ORVVHV 7KLV LV GXH WR WKH GLVFRQWLQXRXV MXPS LQ WKH SUREDELOLW\ RI EHLQJ
SLFNHG Rm ZH GLVFXVVHG SUHYLRXVO\ 1RWH WKDW WKLV MXPS FRPHV IURP WKH QHJDWLYH H[WHUQDOLW\ WKH
WZR GHDOHUV LQoLFW RQ HDFK RWKHU RQH GHDOHU
V TXRWH XSGDWH FDQ EH XVHG WR SLFN Rm WKH RWKHU RQH
$ WRR ODUJH DGYDQWDJH LQ TXRWH PRQLWRULQJ IRU VSHFXODWRUV RYHU GHDOHUV GUDPDWLFDOO\ UHGXFHV
WKH VXSSO\ RI OLTXLGLW\ 1R PRUH WKDQ RQH GHDOHU FDQ RSHUDWH LQ WKH PDUNHW EHFDXVH WZR PDUNHW
PDNHUV RU PRUH SRVWLQJ WKH LQVLGH VSUHDG ZRXOG LQFXU ORVVHV 7KLV VKDUS GHFOLQH LQ OLTXLGLW\
ZKHQ j EHFRPHV ODUJH LV D IRUP RI PDUNHW EUHDNGRZQ ,Q SDUWLFXODU LQ 1DVGDT D OLVWHG VWRFN
PXVW IHDWXUH DW OHDVW WZR PDUNHW PDNHUV E X WW K L VQ R WY L D E O HZ K H Qj! A jL QR X UP R G H O 7 K L V
REVHUYDWLRQ SURYLGHV VRPH VXSSRUW WR UHFHQW DWWHPSWV E\ 1DVGDT WR UHGXFH WKH DGYDQWDJH RI
:H WKDQN D UHIHUHH IRU VXJJHVWLQJ WKLV LQWHUSUHWDWLRQ
7KLV LV D UHTXLUHPHQW IRU FRQWLQXRXV OLVWLQJ RQ 1DVGDT 6PDOO&DS DQG 110
62(6 EDQGLWV UHODWLYH WR GHDOHUV ,QWHUHVWLQJO\ 1DVGDT H[SUHVVHG WKH FRQFHUQ WKDW WUDGLQJ E\
EDQGLWV PD\ KDYH FDXVHG D UHGXFWLRQ LQ OLTXLGLW\ D GHFOLQH LQ WKH QXPEHU RI GHDOHUV LQ VWRFNV
ZLWK KLJK OHYHOV RI 62(6 DFWLYLW\
)LJXUH  UHSUHVHQWV WKH VHW RI HTXLOLEULXP VSUHDGV DV D IXQFWLRQ RI j :KHQ j  A j WKHUH
LV D PXOWLSOLFLW\ RI HTXLOLEULXP VSUHDGV $V XVXDO LQ WKLV VLWXDWLRQ ZH PXVW GHFLGH RQ ZKLFK
HTXLOLEULD GHDOHUV DUH WKH PRVW OLNHO\ WR FRRUGLQDWH VHH )XGHQEHUJ DQG 7LUROH  :H XVH WKH
FRQFHSW RI 3DUHWR'RPLQDQFH WR VHOHFW WKHVH HTXLOLEULD $ 1DVK HTXLOLEULXP LV 3DUHWR'RPLQDQW
LI WKHUH LV QR RWKHU HTXLOLEULXP WKDW LPSURYHV RU OHDYHV XQFKDQJHG HDFK GHDOHU
V H[SHFWHG SURnW
3URSRVLWLRQ   :KHQ WKHUH LV D PXOWLSOLFLW\ RI HTXLOLEULD LQ WKH TXRWLQJ VWDJH WKH XQLTXH
3DUHWR'RPLQDQW HTXLOLEULXP LV VXFK WKDW DOO GHDOHUV SRVW WKH ODUJHVW SRVVLEOH HTXLOLEULXP VSUHDG
6e
E   x 60j
7KH UHVXOW LV LPPHGLDWH VLQFH HDFK GHDOHU
V H[SHFWHG SURnW LQFUHDVHV ZLWK WKH LQVLGH VSUHDG VHH
(TXDWLRQ  :H ZLOO UHIHU WR WKH HTXLOLEULXP LQ ZKLFK GHDOHU SRVWV D VSUHDG HTXDO WR x 60j
DV WKH 3DUHWR'RPLQDQW HTXLOLEULXP DQG WR WKH HTXLOLEULXP LQ ZKLFK GHDOHUV SRVW D VSUHDG HTXDO
WR A 60j DV WKH ]HUR H[SHFWHG SURnW HTXLOLEULXP 7KH 3DUHWR'RPLQDQW HTXLOLEULXP LV WKH
SUHIHUUHG HTXLOLEULXP IRU WKH GHDOHU VLQFH LW \LHOGV WKH ODUJHVW H[SHFWHG SURnW 7KH ]HUR H[SHFWHG
SURnW HTXLOLEULXP LV REYLRXVO\ SUHIHUUHG E\ LQYHVWRUV VLQFH H[HFXWLRQ FRVWV DUH ORZHU LQ WKLV FDVH
 7KH (mHFW RI 0XOWLSOH 2UGHUV E\ 6SHFXODWRUV
'HDOHUV KDYH DQ LQFHQWLYH WR SRRO RQ WKH LQVLGH VSUHDG HYHQ LI LW LV DERYH WKH FRPSHWLWLYH OHYHO
LQ RUGHU WR VKDUH PRQLWRULQJ FRVWV 7KLV LQFHQWLYH PLJKW EH GHIHDWHG KRZHYHU LI VXFK D SRROLQJ
DGYHUVHO\ DmHFWV WKH FRPSRVLWLRQ RI WKH RUGHU oRZ 7KLV FDQ RFFXU EHFDXVH DQ LQFUHDVH LQ WKH
QXPEHU RI GHDOHUV DW WKH LQVLGH JLYHV WKH SRVVLELOLW\ WR VSHFXODWRUV WR WUDGH LQ ODUJHU VL]HV ,Q
)RU LQVWDQFH LQ  1DVGDT SURSRVHG D V\VWHP LQ ZKLFK GHDOHUV ZRXOG EH DOORZHG WR WXUQ WKH V\VWHP Rm
PRPHQWDULO\ ZKLOH KDQGOLQJ WUDGHV RYHU WKH SKRQH VHH *$2 UHSRUW &OHDUO\ VXFK D SRVVLELOLW\ OLPLWV WKH ULVN RI
EHLQJ SLFNHG Rm EHFDXVH RI VWDOH TXRWHV IRU WKH GHDOHUV DQG FRUUHVSRQGV WR D GHFUHDVH RI j LQ RXU PRGHO
,Q DGGLWLRQ WR WKH HTXLOLEULD GHVFULEHG LQ WKH nUVW SDUW RI 3URSRVLWLRQ  WKHUH LV DQRWKHU HTXLOLEULXP ZLWK
0
e
E   ZKHQ j  A j EXW j VXpFLHQWO\ JUHDWHU WKDQ ]HUR ,Q WKLV HTXLOLEULXP WKH HTXLOLEULXP VSUHDG LV 6
e
E   A 6
ZKLFK EHORQJV WR WKH VHW RI SRVVLEOH HTXLOLEULXP VSUHDGV GHVFULEHG LQ WKH nUVW SDUW RI 3URSRVLWLRQ  .DQGHO DQG
0DU[  VKRZ WKDW PXOWLSOH HTXLOLEULXP VSUHDGV FDQ EH REWDLQHG ZKHQ D nQDQFLDO PDUNHW IHDWXUHV D SRVLWLYH
WLFN VL]H ,QWHUHVWLQJO\ ZH REWDLQ D PXOWLSOLFLW\ RI HTXLOLEULXP VSUHDGV HYHQ LI WKH WLFN VL]H LV ]HUR $ SRVLWLYH WLFN
VL]H ZRXOG FOHDUO\ QRW FKDQJH WKLV UHVXOW EXW LW FRXOG KHOS GHDOHUV WR FRRUGLQDWH RQ WKH 3DUHWR'RPLQDQW HTXLOLEULXP
7KLV PHDQV WKDW WKH DGYHUVH VHOHFWLRQ SUREOHP LV PRUH LQWHQVH LQ PDUNHWV ZLWK D ODUJH QXPEHU RI GHDOHUV
,Q JHQHUDO WKLV HmHFW LV DEVHQW LQ PRGHOV RI WUDGLQJ ZLWK DV\PPHWULF LQIRUPDWLRQ LQ WKH PDUNHW PLFURVWUXFWXUH
OLWHUDWXUH $Q H[FHSWLRQ LV 'HQQHUW  ,Q RXU WHUPLQRORJ\ 'HQQHUW  RQO\ DQDO\]HV WKH FDVH LQ ZKLFK
RUGHU WR FRQVLGHU WKLV SRVVLELOLW\ ZH QRZ DOORZ IRU YDULDWLRQV LQ WKH RUGHU oRZ PL[ ZKHQ WKH






b    
7KLV TXDQWLW\ LV QHJDWLYH DQG PHDVXUHV LQ SHUFHQW WKH UHGXFWLRQ LQ WKH UDWLR RI D VSHFXODWRU
V
WUDGH VL]H WR D OLTXLGLW\ WUDGHU
V WUDGH VL]H WKH RUGHU oRZ PL[ ZKHQ WKH QXPEHU RI GHDOHUV
SRVWLQJ WKH LQVLGH VSUHDG LV UHGXFHG IURP 0 GHDOHUV WR  GHDOHU
3URSRVLWLRQ   6XSSRVH j   7KHUH H[LVWV x [V0   0 VXFK WKDW LI  0  [V0 
x [V0 WKHQ WKHUH LV D PXOWLSOLFLW\ RI HTXLOLEULXP VSUHDGV DV GHVFULEHG LQ 3URSRVLWLRQ  x [V0
LV JLYHQ LQ WKH DSSHQGL[
:KHQ [V0 ![ O0 XQGHUFXWWLQJ WKH LQVLGH VSUHDG IDYRXUDEO\ UHEDODQFHV WKH RUGHU oRZ WKDW
LV URXWHG WR WKH GHDOHU $FWXDOO\ D VSHFXODWRU
V WRWDO WUDGH VL]H GHFUHDVHV ZKHUHDV WKH OLTXLGLW\
WUDGHU
V WRWDO WUDGH VL]H LV XQFKDQJHG $V D FRQVHTXHQFH WKH SURSRUWLRQ RI LQIRUPHG WUDGHV WR
WKH SURSRUWLRQ RI QRQLQIRUPHG WUDGHV WKH RUGHU oRZ PL[ GHFUHDVHV 7KLV HmHFW DGGV WR WKH
PDUNHW VKDUH HmHFW GHVFULEHG LQ WKH SUHYLRXV VHFWLRQ LW UHLQIRUFHV WKH LQFHQWLYH WR XQGHUFXW
7KH FRVW VKDULQJ HmHFW LV VWLOO SUHVHQW KRZHYHU LI KH XQGHUFXWV D GHDOHU VXSSRUWV DORQH WKH
EXUGHQ RI PDUNHW PRQLWRULQJ :KHQ WKH RUGHU oRZ PL[ LV QRW WRR VHQVLWLYH WR WKH QXPEHU RI
GHDOHUV DW WKH LQVLGH [V0  x [V0 WKH FRVW VKDULQJ HmHFW GRPLQDWHV DQG VSUHDGV ODUJHU
WKDQ WKH FRPSHWLWLYH VSUHDG FDQ EH VXVWDLQHG :KHQ [V0 ! x [V0 WKH FRVW VKDULQJ HmHFW LV
GRPLQDWHG DQG HTXLOLEULD LQ ZKLFK DOO WKH GHDOHUV SRRO RQ WKH LQVLGH VSUHDG GR QRW H[LVW 7KH
TXHVWLRQ LV WKHQ ZKHWKHU RU QRW HTXLOLEULD ZLWK OHVV WKDQ 0 GHDOHUV EXW PRUH WKDQ RQH GHDOHU
SRVWLQJ WKH LQVLGH VSUHDG FDQ H[LVW ,Q JHQHUDO WKH DQVZHU WR WKLV TXHVWLRQ GHSHQGV RQ WKH VSHFLnF
UHODWLRQVKLS EHWZHHQ [V0 DQG WKH QXPEHU RI GHDOHUV RQ ZKLFK ZH PDGH QR DVVXPSWLRQV )RU
[V0   0 ZH FDQ SURYLGH DQ DQVZHU KRZHYHU
3URSRVLWLRQ   6XSSRVH j  , I[V0   WKH RQO\ HTXLOLEULXP LV VXFK WKDW RQO\ RQH
GHDOHU SRVWV WKH LQVLGH VSUHDG DQG KH HDUQV ]HUR SURnW
,Q WKLV FDVH XQGHUFXWWLQJ WKH LQVLGH VSUHDG UHGXFHV WKH RUGHU oRZ PL[ E\ DW OHDVW  VHH
(TXDWLRQ  WKDW LV LW GUDPDWLFDOO\ UHGXFHV WKH SURSRUWLRQ RI LQIRUPHG WUDGHV UHODWLYH WR QRQ
[
V0   )XUWKHUPRUH PDUNHW PRQLWRULQJ LV QRW DQ LVVXH LQ 'HQQHUW  DQG WKHUHIRUH WKHUH LV QR FRVW
VKDULQJ HmHFW LQ KLV PRGHO
LQIRUPHG WUDGHV )RU WKLV UHDVRQ D GHDOHU LV DOZD\V EHWWHU Rm XQGHUFXWWLQJ WKH LQVLGH VSUHDG LI
WZR RU PRUH GHDOHUV SRVW WKLV VSUHDG HYHQ LI WKHVH GHDOHUV MXVW EUHDN HYHQ, W I R O O R Z V W K D W W K H
HTXLOLEULXP PXVW IHDWXUH D VLQJOH GHDOHU ZLWK ]HUR SURnW H[DFWO\ DV IRU j ! A j $Q DGGLWLRQDO
GHDOHU SRVWLQJ WKH HTXLOLEULXP VSUHDG ZRXOG WULJJHU D GLVFRQWLQXRXV MXPS LQ WKH RUGHU oRZ PL[
E\ DW OHDVW  VR WKDW QR VLGHOLQHG GHDOHU nQG RSWLPDO WR PDWFK WKH LQVLGH VSUHDG LQ WKLV
FDVH 7KLV VXJJHVWV WKDW XQEULGOHG WUDGLQJ E\ VSHFXODWRUV FDQ OHDG WR D PDUNHW EUHDNGRZQ QR
HTXLOLEULXP ZLWK PRUH WKDQ RQH GHDOHU SRVWLQJ WKH LQVLGH VSUHDG 7KLV SRVVLELOLW\ YLQGLFDWHV
1DVGDT
 DWWHPSWV WR OLPLW WKH QXPEHU RI RUGHUV VXEPLWWHG E\ 62(6 EDQGLWV )RU LQVWDQFH
1DVGDT UXOHV SURKLELW 62(6 WUDGHUV IRU LQLWLDWLQJ PRUH WKDQ RQH SRVLWLRQ LQ D JLYHQ VWRFN ZLWKLQ
nYH PLQXWHV
6LPLODU UHVXOWV DUH REWDLQHG ZKHQ j !  , QS D U W L F X O D UL WL VF O H D UW K D WL I[V0  x [V0D Q G
LI j LV VXpFLHQWO\ FORVH WR ]HUR ,QHTXDOLW\  LV VDWLVnHG DQG WKHUH H[LVW HTXLOLEULXP VSUHDGV
IRU ZKLFK GHDOHUV FDSWXUH VWULFWO\ SRVLWLYH H[SHFWHG SURnWV )XUWKHUPRUH WKH HmHFW RI D FKDQJH
LQ j RQ WKH 3DUHWR'RPLQDQW HTXLOLEULXP VSUHDG DQG RQ WKH ]HUR H[SHFWHG SURnW VSUHDG DUH QRW
DmHFWHG E\ [V0 /HPPD  LV HVWDEOLVKHG IRU DQ\ YDOXH RI [V0 2YHUDOO HTXLOLEULD ZLWK
PXOWLSOH GHDOHUV GR QRW TXDOLWDWLYHO\ GLmHU ZKHQ [V0 [O0D Q GZ K H Q[V0 ![ O0
+HQFH IRU VLPSOLFLW\ ZH DVVXPH IURP QRZ RQ WKDW [V0 [O0
7R VXP XS LQ WKLV VHFWLRQ ZH KDYH VKRZQ KRZ H[WHUQDOLWLHV DVVRFLDWHG ZLWK PDUNHW PRQLWRULQJ
LQoXHQFH WKH SULFH IRUPDWLRQ SURFHVV 7KH SRVVLELOLW\ IRU GHDOHUV WR IUHHULGH RQ PDUNHW PRQL
WRULQJ E\ RWKHU GHDOHUV UHGXFHV WKH LQFHQWLYH WR XQGHUFXW )UHHULGLQJ LV PRUH GDQJHURXV ZKHQ
VSHFXODWRUV FDQ SLFN Rm GHDOHUV EDVHG RQ TXRWH XSGDWHV KRZHYHU ,Q IDFW LI VSHFXODWRUV UHDFW
VXpFLHQWO\ TXLFNO\ WR TXRWH XSGDWHV D GHDOHU FDQ EH KXUW E\ RWKHU GHDOHUV
 TXRWH XSGDWHV 7KLV
QHJDWLYH H[WHUQDOLW\ HQFRXUDJHV GHDOHUV WR XQGHUFXW DQG PDNHV LW PRUH GLpFXOW WR VXVWDLQ QRQ
FRPSHWLWLYH VSUHDGV ,Q WKH QH[W VHFWLRQ ZH GHULYH WKH LPSOLFDWLRQV RI WKHVH UHVXOWV IRU PDUNHW
GHVLJQ
 0DUNHW 4XDOLW\ DQG $XWRPDWLF ([HFXWLRQ
6KRXOG GHDOHUV EH SURWHFWHG DJDLQVW WKH DXWRPDWLF H[HFXWLRQ RI VWDOH TXRWHV RU QRW" 7KLV TXHVWLRQ
KDV EHHQ FHQWUDO WR WKH FRQWURYHUV\ EHWZHHQ 1DVGDT GHDOHUV DQG 62(6 EDQGLWV 1DVGDT GHDOHUV
KDYH DUJXHG WKDW DXWRPDWLF H[HFXWLRQ PDGH LW HDVLHU IRU EDQGLWV WR SLFN Rm GHDOHUV ZKR ZHUH VORZ
WR DGMXVW WKHLU TXRWHV $FFRUGLQJO\ GHDOHUV ZHUH REOLJHG WR ZLGHQ WKHLU VSUHDGV ,Q UHVSRQVH
62(6 EDQGLWV KDYH DUJXHG WKDW WKHLU SUHVHQFH KDV VWUHQJWKHQHG SULFH FRPSHWLWLRQ DPRQJ GHDOHUV
7KH\ DOVR DUJXHG WKDW WKH\ FRQWULEXWHG WR SULFH GLVFRYHU\ E\ IRUFLQJ GHDOHUV WR PRQLWRU PRUH
FORVHO\ WKH VWRFNV LQ ZKLFK WKH\ ZHUH PDNLQJ WKH PDUNHW
$XWRPDWLF H[HFXWLRQ FHUWDLQO\ DOORZV EDQGLWV WR UHDFW PRUH TXLFNO\ ZKHQ WKH\ REVHUYH VWDOH
TXRWHV WKDW LV LW UHGXFHV GHDOHUV
 DGYDQWDJH LQ TXRWH PRQLWRULQJ $FFRUGLQJO\ ZH FDQ DQDO\]H
WKH HmHFW RI VXSSUHVVLQJ DXWRPDWLF H[HFXWLRQ E\ FRPSDULQJ WKH FDVH LQ ZKLFK j   DXWRPDWLF
H[HFXWLRQ LV SURKLELWHG ZLWK WKH FDVH LQ ZKLFK j !  DXWRPDWLF H[HFXWLRQ LV SHUPLWWHG 1RWH
WKDW ZH DOUHDG\ SRLQWHG RXW WKDW JUDQWLQJ D WRR ODUJH DGYDQWDJH WR VSHFXODWRUV RYHU GHDOHUV LQ
TXRWH PRQLWRULQJ FDQ UHVXOW LQ D IRUP RI PDUNHW EUHDNGRZQ ,Q WKH IROORZLQJ DQDO\VLV ZH RQO\
IRFXV RQ YDOXHV RI j VXFK WKDW WKLV LV QRW D FRQFHUQ j  A j
&RUROODU\  
 :KHQ WKH HTXLOLEULXP RI WKH TXRWLQJ VWDJH LV WKH 3DUHWR'RPLQDQW HTXLOLEULXP WKH LQVLGH
VSUHDG LV VPDOOHU ZKHQ DXWRPDWLF H[HFXWLRQ LV SHUPLWWHG
 :KHQ WKH HTXLOLEULXP RI WKH TXRWLQJ VWDJH LV WKH ]HUR H[SHFWHG SURnW HTXLOLEULXP WKH LQVLGH
VSUHDG LV ODUJHU ZKHQ DXWRPDWLF H[HFXWLRQ LV SHUPLWWHG
&RQVLGHU )LJXUH  ,I WKH GHDOHUV SRVW WKH ]HUR H[SHFWHG SURnW VSUHDG WKHQ WKH HTXLOLEULXP
VSUHDG LV FOHDUO\ ODUJHU ZKHQ j !  7KLV UHoHFWV WKH IDFW WKDW WKH DGYHUVH VHOHFWLRQ ULVN IRU WKH
GHDOHUV LV ODUJHU ZKHQ VSHFXODWRUV FDQ XVH WKH LQIRUPDWLRQ UHYHDOHG E\ TXRWH XSGDWHV WR SLFN Rm
GHDOHUV 7KLV VXSSRUWV GHDOHUV
 DUJXPHQW WKDW DXWRPDWLF H[HFXWLRQ LQFUHDVHV WKH VSUHDG 2Q WKH
RWKHU KDQG LI GHDOHUV SRVW WKH 3DUHWR'RPLQDQW HTXLOLEULXP VSUHDG WKH FRQFOXVLRQ LV UHYHUVHG
WKH HTXLOLEULXP VSUHDG LV VPDOOHU ZKHQ j !  5HFDOO WKDW WKH GHDOHUV
 LQFHQWLYH WR LPSURYH XSRQ
WKH LQVLGH VSUHDG LV VWURQJHU ZKHQ VSHFXODWRUV FDQ KLW GHDOHUV ZKR DUH VORZ WR DGMXVW WKHLU TXRWHV
1DVGDT DWWHPSWHG WR UHSODFH 62(6 ZLWK WUDGLQJ V\VWHPV 1
3URYH LQ  DQG 1$TFHVV LQ  IHDWXULQJ
GHOD\HG H[HFXWLRQ UDWKHU WKDQ DXWRPDWLF H[HFXWLRQ 7KH 6(& QHYHU DSSURYHG WKHVH V\VWHPV
1DVGDT
V $XWRTXRWH 3ROLF\ SURKLELWV VRIWZDUH WKDW ZRXOG DXWRPDWLFDOO\ XSGDWH RQH PDUNHW PDNHU
V TXRWHV DV
D IXQFWLRQ RI RWKHU PDUNHW PDNHUV
 TXRWHV %\ IRUFLQJ D GHDOHU WR XSGDWH KLV TXRWHV PDQXDOO\ ZKHQ KH UHFHLYHV
DQ DOHUW WKLV SROLF\ LQFUHDVHV KLV UHDFWLRQ WLPH ,Q RXU VHWWLQJ ZH FDQ DOVR DQDO\]H WKH HmHFW RI VXSSUHVVLQJ WKH
$XWRTXRWH SROLF\ E\ FRQVLGHULQJ WKH LPSDFW RI D GHFUHDVH LQ j
7KLV UHVWULFWLRQ GRHV QRW DmHFW RXU FRQFOXVLRQV KRZHYHU 7KDW LV WKH UHVXOWV KROG DOVR IRU WKH VLQJOH GHDOHU
HTXLOLEULXP ZKLFK LV REWDLQHG ZKHQ j ! A j
7KLV REVHUYDWLRQ YLQGLFDWHV WKH 62(6 EDQGLWV
 FODLP WKDW WKH\ KDYH LQFUHDVHG SULFH FRPSHWLWLRQ
DPRQJ GHDOHUV 7KLV GLVFXVVLRQ XQFRYHUV RQH LQWHUHVWLQJ HmHFW RI DXWRPDWLF H[HFXWLRQ LW PDNHV
IUHHULGLQJ PDUNHW PRQLWRULQJ E\ RWKHU GHDOHUV PRUH GDQJHURXV DQG IRU WKLV UHDVRQ LW IRVWHUV SULFH
FRPSHWLWLRQ
&RUROODU\   7KH PRQLWRULQJ OHYHO FKRVHQ E\ D GHDOHU LQ HTXLOLEULXP LV DOZD\V ODUJHU ZKHQ
DXWRPDWLF H[HFXWLRQ LV SHUPLWWHG ERWK LQ WKH ]HUR H[SHFWHG SURnW DQG LQ WKH 3DUHWR'RPLQDQW
HTXLOLEULD
$XWRPDWLF H[HFXWLRQ VWUHQJWKHQV WKH GHDOHUV
 LQFHQWLYH WR EH nUVW WR GLVFRYHU QHZ LQIRUPDWLRQ
EHFDXVH LW PDNHV IUHHULGLQJ RQ RWKHU GHDOHUV
 PRQLWRULQJ PRUH GDQJHURXV 7KLV HmHFW LV SUHVHQW
ZKDWHYHU WKH QDWXUH RI WKH HTXLOLEULXP LQ WKH TXRWLQJ VWDJH DQG H[SODLQV WKH UHVXOW,W YLQGLFDWHV
WKH DUJXPHQW WKDW DXWRPDWLF H[HFXWLRQ GLVFLSOLQHV GHDOHUV DQG IRUFHV WKHP WR TXLFNO\ UHoHFW QHZ
LQIRUPDWLRQ LQ WKHLU TXRWHV
7KH VSHHG RI SULFH GLVFRYHU\ LV GHWHUPLQHG E\ WKH WKH WRWDO HmRUW w$  o$ H[HUWHG E\ DOO WKH
WUDGHUV LQ PRQLWRULQJ WKH PDUNHW 7KH IROORZLQJ FRUROODU\ FRPSDUHV WKH DJJUHJDWH PRQLWRULQJ
OHYHO ZKHQ j   DQG ZKHQ j ! 
&RUROODU\  
 :KHQ WKH HTXLOLEULXP RI WKH TXRWLQJ VWDJH LV WKH 3DUHWRGRPLQDQW HTXLOLEULXP WKH DJJUHJDWH
PRQLWRULQJ OHYHO we
$oe
$ RI DOO WKH WUDGHUV LV ODUJHU ZKHQ DXWRPDWLF H[HFXWLRQ LV SHUPLWWHG
 :KHQ WKH HTXLOLEULXP RI WKH TXRWLQJ VWDJH LV WKH ]HUR H[SHFWHG SURnW HTXLOLEULXP WKH DJJUH
JDWH PRQLWRULQJ OHYHO we
$  oe
$ RI DOO WKH WUDGHUV LV VPDOOHU ZKHQ DXWRPDWLF H[HFXWLRQ LV
SHUPLWWHG
$XWRPDWLF H[HFXWLRQ PD\ RU PD\ QRW LPSURYH SULFH GLVFRYHU\ 2Q WKH RQH KDQG LW VWUHQJWKHQV
GHDOHUV
 LQFHQWLYHV WR PRQLWRU 2Q WKH RWKHU KDQG LW ZHDNHQV VSHFXODWRUV
 LQFHQWLYH WR PRQLWRU
$XWRPDWLF H[HFXWLRQ DOVR KDV DQ LQGLUHFW HmHFW RQ GHDOHUV
 PDUNHW PRQLWRULQJ EHFDXVH LW DmHFWV WKH HTXLOLEULXP
VSUHDG 7KH GLUHFWLRQ RI WKH LQGLUHFW HmHFW GHSHQGV RQ WKH HTXLOLEULXP LQ WKH TXRWLQJ VWDJH ,Q WKH 3DUHWR'RPLQDQW
HTXLOLEULXP DXWRPDWLF H[HFXWLRQ UHGXFHV WKH VSUHDG DQG LQ WKLV ZD\ IXUWKHU HQODUJHV GHDOHUV
 PDUNHW PRQLWRULQJ
,Q FRQWUDVW LQ WKH ]HUR H[SHFWHG SURnW HTXLOLEULXP DXWRPDWLF H[HFXWLRQ ZLGHQV WKH VSUHDG DQG LQ WKLV ZD\ UHGXFHV
GHDOHUV
 QHHG WR PRQLWRU 6WLOO WKLV LV LQVXpFLHQW IRU WKHLU HTXLOLEULXP PRQLWRULQJ OHYHO WR EH VPDOOHU WKDQ ZKHQ
DXWRPDWLF H[HFXWLRQ LV SURKLELWHG
,Q WKH PRGHO WKH SUREDELOLW\ WKDW RQH WUDGHU ZLOO GLVFRYHU ZKHWKHU RU QRW DQ LQIRUPDWLRQDO HYHQW KDV WDNHQ
SODFH LV DOZD\V HTXDO WR RQH +RZHYHU LW LV HDV\ WR PRGLI\ WKH PRGHO LQ VXFK D ZD\ WKDW WKLV SUREDELOLW\ LV OHVV
WKDQ RQH E\ DGGLQJ D FRQVWDQW S LQ WKH GHQRPLQDWRUV RI 3wLD Q G3oM 7KH SUREDELOLW\ WKDW WKH LQIRUPDWLRQDO
HYHQW ZLOO QRW EH GLVFRYHUHG LV WKHQ
S
w$o$S ,W GHFUHDVHV ZLWK w$  o$ 7KXV WKH VSHHG RI SULFH GLVFRYHU\
LQFUHDVHV ZLWK w$  o$
VLQFH WKH\ FDQ XVH WKH FRVWOHVV LQIRUPDWLRQ FRQWDLQHG LQ TXRWH XSGDWHV WR SLFN Rm GHDOHUV ,Q
WKH ]HUR H[SHFWHG SURnW HTXLOLEULXP WKLV HmHFW LV UHLQIRUFHG E\ WKH IDFW WKDW WKH VSUHDG LV ODUJHU
ZLWK DXWRPDWLF H[HFXWLRQ oe GHFUHDVHV ZLWK WKH VSUHDG ,W IROORZV WKDW LQ WKLV FDVH WKH DJJUH
JDWH PRQLWRULQJ LV ORZHU ZLWK DXWRPDWLF H[HFXWLRQ 2Q WKH FRQWUDU\ LQ WKH 3DUHWR 'RPLQDQW
HTXLOLEULXP WKH VSUHDG LV VPDOOHU ZLWK DXWRPDWLF H[HFXWLRQ ,Q WKLV FDVH WKH LQFUHDVH LQ GHDOHUV

DJJUHJDWH PRQLWRULQJ OHYHO LV ODUJHU WKDQ WKH UHGXFWLRQ LQ VSHFXODWRUV
 PRQLWRULQJ OHYHO DQG SULFH
GLVFRYHU\ LV LPSURYHG
 7HVWDEOH ,PSOLFDWLRQV
$ PDMRU TXHVWLRQ LQ WKH 62(6 FRQWURYHUV\ LV ZKHWKHU RU QRW 62(6 EDQGLWV DUH UHVSRQVLEOH IRU
ZLGH VSUHDGV RQ 1DVGDT DV FODLPHG E\ GHDOHUV 2XU SXUSRVH LV WR VWXG\ HPSLULFDOO\ WKLV LVVXH
ZLWK WKH JXLGDQFH RI WKH PRGHO :H nUVW FRQVLGHU WKH LPSDFW RI DQ LQFUHDVH LQ WKH QXPEHU RI
VSHFXODWRUV RQ WKH HTXLOLEULXP VSUHDG 5HFDOO WKDW WKH ]HUR H[SHFWHG SURnW VSUHDG LV
A 60j1 m}
&0j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$Q LQFUHDVH LQ WKH QXPEHU RI VSHFXODWRUV LQFUHDVHV WKH ULVN RI EHLQJ SLFNHG Rm DQG UHVXOWV LQ
D ODUJHU FRVW RI PDUNHWPDNLQJ ODUJHU & 7KH VDPH HmHFW KROGV IRU WKH 3DUHWR'RPLQDQW
HTXLOLEULXP 7KH QH[W SURSRVLWLRQ IROORZV
3URSRVLWLRQ   2WKHU WKLQJV HTXDO DQ LQFUHDVH LQ WKH QXPEHU RI VSHFXODWRUV HQODUJHV WKH
HTXLOLEULXP VSUHDG ERWK LQ WKH ]HUR H[SHFWHG SURnW HTXLOLEULXP DQG LQ WKH 3DUHWR 'RPLQDQW HTXL
OLEULXP
7KHUHIRUH ZH SUHGLFW WKDW
+ 2WKHU WKLQJV HTXDO VWRFNV ZLWK KLJKHU OHYHOV RI 62(6 EDQGLW DFWLYLW\ KDYH ZLGHU VSUHDGV
7HVWLQJ WKLV SUHGLFWLRQ LV QRW VWUDLJKWIRUZDUG EHFDXVH WKH 62(6 EDQGLW DFWLYLW\ LWVHOI GHSHQGV
RQ WKH VSUHDG %DQGLWV VKRXOG VSHFLDOL]H LQ VWRFNV ZLWK ORZ VSUHDGV EHFDXVH WKHLU WUDGLQJ SURnWV
DUH ODUJHU IRU WKHVH VWRFNV ,Q RUGHU WR WHVW RXU nUVW SUHGLFWLRQ ZH QHHG WR FRQWURO IRU WKLV HmHFW
ZKLFK FUHDWHV D QHJDWLYH FRUUHODWLRQ EHWZHHQ WKH VSUHDG DQG WKH OHYHO RI EDQGLW DFWLYLW\
6HH DOVR *URVVPDQ HW DO 
7R WKLV HQG ZH H[WHQG WKH PRGHO DVVXPLQJ WKDW HDFK VSHFXODWRU EHDUV D n[HG HQWU\ FRVW .!
WKDW LV VXQN DW WKH EHJLQQLQJ RI WKH WUDGLQJ JDPH 7KLV n[HG FRVW UHSUHVHQWV IRU LQVWDQFH EDQGLWV

RSSRUWXQLW\ FRVW RI WLPH RU WKH FRVW RI IUHHLQJ XS FDSLWDO DQG DFTXLULQJ FRPSXWHU V\VWHPV IRU
WUDGLQJ 7KH QXPEHU RI VSHFXODWRUV LV WKHQ GHWHUPLQHG LQ VXFK D ZD\ WKDW D VSHFXODWRU
V H[SHFWHG
SURnW LV MXVW HTXDO WR WKH n[HG FRVW )RU D JLYHQ LQVLGH VSUHDG 6E D VSHFXODWRU
V H[SHFWHG SURnW
VHH 3URSRVLWLRQ  QHW RI WKH n[HG FRVW . LV
gVwe6Eoe6E6 E1 b .   m4} b 6E





7KLV QHW H[SHFWHG SURnW GHFUHDVHV ZLWK WKH QXPEHU RI VSHFXODWRUV DQG LV QHJDWLYH ZKHQ WKLV
QXPEHU LV ODUJH )RU D JLYHQ LQVLGH VSUHDG WKH HTXLOLEULXP QXPEHU RI VSHFXODWRUV 1e6E LV
VXFK WKDW WKH QHW H[SHFWHG SURnW LV ]HUR $VVXPH WKDW .  gVweoe RWKHUZLVH
QR WUDGHU ZRXOG nQG LW SURnWDEOH WR EHFRPH D VSHFXODWRU HYHQ LI WKH VSUHDG LV ]HUR DQG WKDW
j  A j0 VR WKDW WKH HTXLOLEULXP DOZD\V IHDWXUHV PXOWLSOH GHDOHUV
3URSRVLWLRQ   2WKHU WKLQJV HTXDO DQ LQFUHDVH LQ WKH LQVLGH VSUHDG WULJJHUV D GHFUHDVH LQ
W K HQ X P E H UR IV S H F X O D W R U V 
$Q LQFUHDVH LQ WKH VSUHDG UHGXFHV D VSHFXODWRU
V JDLQ ZKHQ VKH SLFNV Rm D GHDOHU 7KLV H[SODLQV
WKH UHVXOW +HQFH RXU VHFRQG SUHGLFWLRQ LV WKDW
+ 2WKHU WKLQJV HTXDO VWRFNV ZLWK KLJKHU VSUHDGV KDYH ORZHU OHYHOV RI 62(6 EDQGLW DFWLYLW\
)LJXUH  GHSLFWV WKH HmHFW RI WKH QXPEHU RI VSHFXODWRUV RQ WKH VSUHDG WKH FXUYH ODEHOOHG 61 DQG
WKH HmHFW RI WKH VSUHDG RQ WKH QXPEHU RI VSHFXODWRUV WKH FXUYH ODEHOOHG 16 7KH VSUHDG DQG WKH
QXPEHU RI VSHFXODWRUV DUH VLPXOWDQHRXVO\ GHWHUPLQHG DQG WKHLU HTXLOLEULXP YDOXHV 6e1eD U H
DW WKH LQWHUVHFWLRQ RI WKHVH WZR FXUYHV &RQVHTXHQWO\ ZH ZLOO WHVW SUHGLFWLRQV + DQG + XVLQJ D
VLPXOWDQHRXVHTXDWLRQV IUDPHZRUN ZLWK WKH VSUHDG DQG WKH OHYHO RI EDQGLW DFWLYLW\ DV HQGRJHQRXV
YDULDEOHV ,Q RUGHU WR LPSOHPHQW VXFK D VWUDWHJ\ ZH QHHG WR VROYH WKH DVVRFLDWHG LGHQWLnFDWLRQ
SUREOHP DQG WR FRQWURO IRU YDULDEOHV ZKLFK LQoXHQFH WKH VSUHDG DQGRU 62(6 EDQGLW DFWLYLW\
&RQVLGHU WKH FDVH LQ ZKLFK GHDOHUV SRVW WKH ]HUR H[SHFWHG SURnW VSUHDG LQ HTXLOLEULXP 1RWH
WKDW WKH DYHUDJH VL]H RI D OLTXLGLW\ WUDGH p DQG WKH QXPEHU RI GHDOHUV RQO\ DSSHDU LQ WKH VSUHDG
HTXDWLRQ (TXDWLRQ  7KLV PHDQV WKDW WKHVH YDULDEOHV GR QRW GLUHFWO\ GHWHUPLQH WKH QXPEHU
7KHUH PD\ QRW EH DQ LQWHJHU VROXWLRQ WR WKH HTXDOLW\ ,Q RUGHU WR DYRLG WKLV WHFKQLFDO SUREOHP ZH WUHDW 1 DV
D UHDO QXPEHU DV LW LV XVXDO LQ PDUNHW HQWU\ DQDO\VLV
RI VSHFXODWRUV 7KH PLQLPXP TXRWHG GHSWK RQO\ DSSHDUV LQ WKH VSHFXODWRU
V H[SHFWHG SURnW
HTXDWLRQ ZKLFK PHDQV WKDW LW GRHV QRW GLUHFWO\ DmHFW WKH VSUHDG +HQFH WKHVH YDULDEOHV p 0
4 FDQ EH XVHG DV FRQWURO YDULDEOHV DQG SURYLGH WKH H[FOXVLRQ UHVWULFWLRQV WKDW DOORZ LGHQWLnFDWLRQ
RI RXU V\VWHP RI VLPXOWDQHRXVHTXDWLRQV 7KH YRODWLOLW\ RI WKH DVVHW WKH VL]H RI WKH LQQRYDWLRQ
LQoXHQFHV GLUHFWO\ ERWK WKH VSUHDG DQG WKH QXPEHU RI VSHFXODWRUV XVHG DV D FRQWURO YDULDEOH :H
REWDLQ WKH IROORZLQJ DGGLWLRQDO SUHGLFWLRQV
&RUROODU\  
 )RU D JLYHQ VSUHDG DQ LQFUHDVH LQ WKH PLQLPXP TXRWHG GHSWK 4 RU DQ LQFUHDVH LQ YRODWLOLW\
} WULJJHUV DQ LQFUHDVH LQ WKH QXPEHU RI VSHFXODWRUV
 )RU D JLYHQ QXPEHU RI VSHFXODWRUV DQ LQFUHDVH LQ WKH DYHUDJH RUGHU VL]H RI OLTXLGLW\ WUDGHV
pR UD QL Q F U H D V HL QW K HQ X P E H UR IG H D O H U V 0 WULJJHUV D GHFUHDVH LQ WKH VSUHDG $Q
LQFUHDVH LQ YRODWLOLW\ WULJJHUV DQ LQFUHDVH LQ WKH VSUHDG
5HFDOO WKDW WKH GHDOHUV SRVWLQJ WKH LQVLGH VSUHDG VKDUH WKH PRQLWRULQJ FRVWV ,W IROORZV WKDW WKH
FRVW RI PDUNHW PDNLQJ DQG WKHUHIRUH WKH ]HUR H[SHFWHG SURnW VSUHDG GHFUHDVH ZLWK WKH QXPEHU
RI GHDOHUV 7KH LQWXLWLRQ IRU WKH RWKHU UHVXOWV LV VWUDLJKWIRUZDUG
1RWH WKDW WKH SUHYLRXV FRUROODU\ VLJQV WKH GLUHFW LPSDFW RI D FKDQJH LQ WKH H[RJHQRXV SDUDP
HWHUV RQ WKH QXPEHU RI VSHFXODWRUV KROGLQJ WKH QXPEHU RI GHDOHUV FRQVWDQW DQG YLFH YHUVD ,Q
HTXLOLEULXP WKH VSUHDG DQG WKH QXPEHU RI VSHFXODWRUV DmHFW HDFK RWKHU &RQVLGHU IRU LQVWDQFH
DQ LQFUHDVH LQ WKH DYHUDJH VL]H RI OLTXLGLW\ WUDGHV 7KH GLUHFW HmHFW IRU D JLYHQ QXPEHU RI VSHF
XODWRUV LV WR GHFUHDVH WKH VSUHDG FXUYH 61 VKLIWV GRZQZDUG %XW WKH GHFUHDVH LQ WKH VSUHDG
WULJJHUV WKH HQWU\ RI QHZ VSHFXODWRUV 7KLV FRXQWHUEDODQFHV WKH LQLWLDO SRVLWLYH LPSDFW RI D FKDQJH
LQ p (YHQWXDOO\ WKH WRWDO LPSDFW RI DQ LQFUHDVH LQ p RQ WKH VSUHDG LV VPDOOHU WKDQ WKH GLUHFW
LPSDFW EXW LW UHPDLQV SRVLWLYH VHH )LJXUH  IRU DQ LOOXVWUDWLRQ )RU DOO WKH H[RJHQRXV SDUDPHWHUV
WKDW DmHFW RQO\ RQH RI WKH HQGRJHQRXV YDULDEOHV WKH GLUHFWLRQ RI WKH WRWDO LPSDFW LV WKH VDPH DV
WKH GLUHFWLRQ RI WKH GLUHFW LPSDFW UHSRUWHG LQ &RUROODU\ 
7KH GLUHFW LPSDFW RI YRODWLOLW\ RQ ERWK WKH VSUHDG DQG WKH QXPEHU RI VSHFXODWRUV LV SRVLWLYH
+HQFH D SULRUL LWV WRWDO LPSDFW RQ HDFK RI WKHVH YDULDEOHV LV DPELJXRXV ,Q RUGHU WR VLJQ WKH
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7KLV HTXDWLRQ LPSOLFLWO\ GHnQHV WKH HTXLOLEULXP QXPEHU RI VSHFXODWRUV LQ WHUP RI WKH H[RJHQRXV
YDULDEOHV RQO\ DQG WKHUHIRUH DOORZV WR DVVHVV WKH WRWDO LPSDFW RI WKHVH YDULDEOHV :KHQ YRODWLOLW\
LQFUHDVHV WKH 5+6 RI WKLV HTXDWLRQ LQFUHDVHV DQG PRUH VSHFXODWRUV nQG SURnWDEOH WR HQWHU 7KH
GLUHFW HmHFW RI DQ LQFUHDVH LQ YRODWLOLW\ LV WR ZLGHQ WKH VSUHDG GHDOHUV
 ORVVHV DUH ODUJHU ZKHQ
WKH\ DUH SLFNHG Rm 7KH SRVLWLYH LPSDFW RI YRODWLOLW\ RQ WKH QXPEHU RI VSHFXODWRUV UHLQIRUFHV
WKLV HmHFW WKH VSUHDG LQFUHDVHV ZLWK WKH QXPEHU RI VSHFXODWRUV DQG WKHUHIRUH WKH WRWDO LPSDFW
RI YRODWLOLW\ RQ WKH VSUHDG LV DOVR SRVLWLYH (YHQWXDOO\ WKH WRWDO LPSDFW DQG WKH GLUHFW LPSDFW RI
YRODWLOLW\ KDYH WKH VDPH GLUHFWLRQ
,QWHUHVWLQJO\ D FKDQJH LQ WKH PLQLPXP TXRWHG GHSWK LQGLUHFWO\ DmHFWV WKH VSUHDG EHFDXVH LW
KDV DQ LPSDFW RQ WKH QXPEHU RI VSHFXODWRUV 7KH PLQLPXP TXRWHG GHSWK 4 KDV EHHQ FKDQJHG
VHYHUDO WLPHV RQ 1DVGDT LW ZDV UHGXFHG IURP  VKDUHV WR  VKDUHV LQ -DQXDU\  IRU
PRVW VWRFNV RQ D WULDO EDVLV LW ZDV UHVWRUHG WR  VKDUHV LQ 0DUFK  DQG HYHQWXDOO\ LW KDV
EHHQ UHGXFHG WR  VKDUHV VWDUWLQJ LQ -DQXDU\  1DVGDT DUJXHG WKDW WKH UHGXFWLRQ RI WKH
PLQLPXP TXRWHG GHSWK ZRXOG OHVVHQ 62(6 EDQGLW DFWLYLW\ DQG ZRXOG QDUURZ VSUHDGV 7KH QH[W
SURSRVLWLRQ FRQFXUV EXW LW SRLQWV RXW WKDW D UHGXFWLRQ LQ WKH PLQLPXP TXRWHG GHSWK DGYHUVHO\
DmHFWV SULFH GLVFRYHU\
3URSRVLWLRQ   ,Q HTXLOLEULXP
 :KHQ WKH PLQLPXP TXRWHG GHSWK GHFUHDVHV WKH QXPEHU RI VSHFXODWRUV GHFUHDVHV DQG WKH
VSUHDG GHFUHDVHV




$ GHFUHDVH LQ WKH PLQLPXP TXRWHG GHSWK LQGXFHV WKH HQWU\ RI IHZHU VSHFXODWRUV VLQFH LW UHGXFHV
WKHLU H[SHFWHG SURnW LQ HTXLOLEULXP 6HH (TXDWLRQ  7KH ULVN RI EHLQJ SLFNHG Rm LV ORZHU DQG
WLJKWHU VSUHDGV IROORZ ,Q OLQH ZLWK RXU SUHGLFWLRQ +DUULV DQG 6FKXOW]  nQG D GHFOLQH LQ WKH
QXPEHU RI WUDGHV LQLWLDWHG E\ 62(6 EDQGLWV DIWHU WKH UHGXFWLRQ LQ WKH PLQLPXP TXRWHG GHSWK
LQ  7KH UHGXFWLRQ LQ WKH QXPEHU RI VSHFXODWRUV LPSOLHV WKDW WKHLU DJJUHJDWH PRQLWRULQJ
%DUFOD\ HW DO  REVHUYH WKH VDPH SKHQRPHQRQ DIWHU WKLV TXDQWLW\ ZDV UHGXFHG WR  VKDUHV LQ 
OHYHO GHFUHDVHV 'HDOHUV FKRRVH WR PRQLWRU OHVV DV ZHOO VLQFH WKH ULVN RI EHLQJ SLFNHG Rm LV ORZHU
(YHQWXDOO\ SULFH GLVFRYHU\ LV LPSDLUHG
7KH HVWLPDWLRQ SURFHGXUH ZH XVH LQ WKH QH[W VHFWLRQ DOORZV XV WR HVWLPDWH ERWK WKH GLUHFW DQG
WKH WRWDO LPSDFWV RI WKH H[RJHQRXV YDULDEOHV RQ WKH VSUHDG DQG WKH QXPEHU RI VSHFXODWRUV :H
ZLOO WKHUHIRUH EH DEOH WR FKHFN HPSLULFDOO\ ZKHWKHU VSUHDGV DUH SRVLWLYHO\ UHODWHG WR WKH PLQLPXP
TXRWHG GHSWK
&RUROODU\  DQG 3URSRVLWLRQ  DUH HVWDEOLVKHG FRQVLGHULQJ WKH ]HUR H[SHFWHG SURnW VSUHDG ,W
LV VWUDLJKWIRUZDUG WR VKRZ WKDW FKDQJHV LQ SDUDPHWHUV I4p}J KDYH VLPLODU HmHFWV LQ WKH 3DUHWR
'RPLQDQW HTXLOLEULXP 7KH LPSDFW RI D FKDQJH LQ WKH QXPEHU RI GHDOHUV RQ WKH VSUHDG GHSHQGV
RQ WKH QDWXUH RI WKH HTXLOLEULXP KRZHYHU 7KLV LV WKH QH[W UHVXOW
3URSRVLWLRQ   ,Q WKH 3DUHWR'RPLQDQW HTXLOLEULXP IRU D JLYHQ QXPEHU RI VSHFXODWRUV 1
WKHUH H[LVWV je01   A j01 VXFK WKDW WKH LQVLGH VSUHDG GHFUHDVHV ZLWK WKH QXPEHU RI
GHDOHUV LI j  >je01@ DQG LQFUHDVHV ZLWK WKH QXPEHU RI GHDOHUV LI j  >je A j01@ ZKHUH
je01 LV FKDUDFWHUL]HG LQ WKH SURRI
7KH H[WHQW RI PRQLWRULQJ FRVW VKDULQJ LQFUHDVHV ZLWK WKH QXPEHU RI GHDOHUV SRVWLQJ WKH LQVLGH
VSUHDG 7KLV PDNHV XQGHUFXWWLQJ OHVV DWWUDFWLYH ZKHQ WKH QXPEHU RI GHDOHUV LV ODUJH 2Q WKH
RWKHU KDQG HDFK GHDOHU H[HFXWHV D GHFUHDVLQJ IUDFWLRQ RI WKH RUGHU oRZ ZKHQ WKH QXPEHU RI
GHDOHUV LQFUHDVHV 7KLV HmHFW HQFRXUDJHV XQGHUFXWWLQJ ZKHQ WKH QXPEHU RI GHDOHUV LV ODUJH ,I
j LV VXpFLHQWO\ ODUJH WKH nUVW HmHFW GRPLQDWHV DQG DQ LQFUHDVH LQ WKH QXPEHU RI GHDOHUV KHOS
GHDOHUV LQ VXVWDLQLQJ ODUJHU QRQFRPSHWLWLYH VSUHDGV
1RWH WKDW LQ WKH ]HUR H[SHFWHG SURnW HTXLOLEULXP DQ LQFUHDVH LQ WKH QXPEHU RI GHDOHUV LQGLUHFWO\
UHVXOWV LQ D ODUJHU QXPEHU RI VSHFXODWRUV VLQFH LW GHFUHDVHV WKH VSUHDG ,Q WKH 3DUHWRGRPLQDQW
HTXLOLEULXP WKLV PD\ RU PD\ QRW EH WKH FDVH VLQFH DQ LQFUHDVH LQ WKH QXPEHU RI GHDOHUV GRHV QRW
QHFHVVDULO\ UHVXOW LQ VPDOOHU VSUHDGV
 (PSLULFDO $QDO\VLV
 0HWKRGRORJ\
7KH DFWXDO QXPEHU RI 62(6 EDQGLWV LV XQREVHUYHG $ QDWXUDO PHDVXUH RI WKHLU DFWLYLW\ LV WKH
XQFRQGLWLRQDO SUREDELOLW\ RI REVHUYLQJ D WUDGH LQLWLDWHG E\ D EDQGLW ,Q RXU PRGHO WKLV SUREDELOLW\
LV




ZKLFK LV VWULFWO\ LQFUHDVLQJ LQ WKH QXPEHU RI VSHFXODWRUV 1 7KH TXDOLWDWLYH HmHFWV RI D FKDQJH LQ
WKH H[RJHQRXV SDUDPHWHUV RQ WKH QXPEHU RI VSHFXODWRUV DQG WKLV SUREDELOLW\ DUH LGHQWLFDO +DUULV
DQG 6FKXOW]  VKRZ WKDW 62(6 WUDGHV RFFXULQJ LQ FOXVWHUV VHYHUDO PD[LPXP VL]H 62(6
WUDGHV LQ UDSLG VXFFHVVLRQ DUH YHU\ OLNHO\ WR EH LQLWLDWHG E\ EDQGLWV :H GHnQH D FOXVWHU DV DQ
XQLQWHUUXSWHG VHTXHQFH RI WKUHH 62(6 RUGHUV RI WKH PD[LPXP VL]H DW WKH VDPH SULFH ZLWKLQ 
VHFRQGV )LQDOO\ ZH XVH WKH SUREDELOLW\ RI D 62(6 FOXVWHU DV RXU SUR[\ IRU WKH QXPEHU RI EDQGLWV
%\ IRFXVLQJ RQ FOXVWHUV ZH DYRLG WKH ULVN RI DWWULEXWLQJ 62(6 WUDGHV WR EDQGLWV ZKHQ LQ UHDOLW\
WKH\ DUH LQLWLDWHG E\ OLTXLGLW\ WUDGHUV




VRHVL   D  DVSUL  DYOW\L  DPD[4L  q
VSUL   E  EVRHVL  EYOW\L  EQGOUL  EOLT'L  q

ZKHUH L   1 LQGH[ WKH VWRFNV DQG WKH YDULDEOHV LQ WKH HTXDWLRQ V\VWHP DUH WKH SUREDELOLW\
RI D 62(6 FOXVWHU VRHV WKH ELGDVN VSUHDG VSUG WKH YRODWLOLW\ RI WKH VWRFN UHWXUQV YOW\
WKH PD[LPXP TXDQWLW\ WKDW FDQ EH WUDGHG LQ 62(6 PD[4 WKH QXPEHU RI GHDOHUV LQ WKH VWRFN
QGOU DQG WKH DYHUDJH VL]H RI OLTXLGLW\ WUDGHV OLT'
7KH nUVW HTXDWLRQ GHWHUPLQHV WKH SUREDELOLW\ RI REVHUYLQJ D 62(6 FOXVWHU DV D IXQFWLRQ RI WKH
ELGDVN VSUHDG WKH YRODWLOLW\ RI WKH DVVHW DQG WKH PD[LPXP 62(6 TXDQWLW\ 7KH VHFRQG HTXDWLRQ
GHWHUPLQHV WKH VSUHDG DV D IXQFWLRQ RI WKH SUREDELOLW\ RI D 62(6 FOXVWHUW K HY R O D W L O L W \R IW K H
DVVHW WKH QXPEHU RI GHDOHUV DQG WKH DYHUDJH VL]H RI OLTXLGLW\ WUDGHV 2XU WZR PDLQ SUHGLFWLRQV
DUH WKDW WKH HmHFW RI WKH VSUHDG RQ WKH EDQGLW DFWLYLW\ LV QHJDWLYH D   DQG WKDW WKH HmHFW RI
WKH EDQGLW DFWLYLW\ RQ WKH VSUHDG LV SRVLWLYH E !  1RWH KRZHYHU WKDW RXU PRGHO KDV SUHGLFWLRQV
VHH &RUROODU\  RQ WKH VLJQ RI WKH RWKHU LQGHSHQGHQW YDULDEOHV DV ZHOO
 'DWD
:H XVH GDWD SURYLGHG E\ 1$6'$4 RQ WUDQVDFWLRQV DQG GHDOHU TXRWHV IRU 'HFHPEHU  2XU
VDPSOH FRQVLVWV RI VWRFNV ZLWK DQ DYHUDJH SULFH DERYH  DQG D WUDGLQJ YROXPH DERYH IRXU PLOOLRQ
VKDUHV IRU WKLV PRQWK DQG LW LQFOXGHV  VWRFNV 7DEOH  UHSRUWV WKH PHDQ PHGLDQ VWDQGDUG
GHYLDWLRQ PLQLPXP DQG PD[LPXP LQ WKH FURVVVHFWLRQ IRU WKH YDULDEOHV ZH XVH LQ WKH DQDO\VLV
7KH nUVW WKUHH URZV UHSRUW WKHVH VWDWLVWLFV IRU WKH WRWDO QXPEHU RI 62(6 FOXVWHUV 62(6 WUDGHV
DQG QRQ62(6 WUDGHV 7KH ELGDVN VSUHDG LV PHDVXUHG DV WKH WLPHZHLJKWHG DYHUDJH LQVLGH
VSUHDG 7KH VWDQGDUG GHYLDWLRQ DQG WKH UDQJH VXJJHVW WKDW WKHUH LV VXEVWDQWLDO YDULDWLRQ LQ ERWK
RI WKHVH YDULDEOHV
7KH YRODWLOLW\ LV PHDVXUHG E\ WKH VWDQGDUG GHYLDWLRQ RI WKH KDOIKRXU UHWXUQV EDVHG RQ WKH
PLGTXRWHV H[FOXGLQJ RYHUQLJKW UHWXUQV 7KH PD[LPXP 62(6 VL]H LV D GLVFUHWH YDULDEOH WKDW LV
HTXDO WR  IRU  VWRFNV  IRU  VWRFNV DQG  IRU  VWRFNV 7KH QXPEHU RI PDUNHW
PDNHUV IRU HDFK VWRFN LV GHnQHG DV WKH WLPHVHULHV DYHUDJH RI WKH QXPEHU RI DFWLYH PDUNHW PDNHUV
LQ WKH VWRFN 7KH OLTXLGLW\ GHPDQG LV PHDVXUHG E\ WKH DYHUDJH VL]H RI DOO WUDGHV LH 62(6 WUDGHV
DV ZHOO DV RWKHU WUDGHV WKDW ZHUH QRW SDUW RI D FOXVWHU $V H[SHFWHG WKHVH WUDGHV DUH RQ DYHUDJH
ODUJHU WKDQ WKH PD[LPXP TXDQWLW\ WKDW FDQ EH WUDGHG LQ WKH 62(6 V\VWHP 7KH ODVW WZR URZV
UHSRUW VWDWLVWLFV IRU WKH PDUNHW FDSLWDOL]DWLRQ DQG WKH DYHUDJH SULFH IRU WKH VDPSOH 7KHVH WZR
YDULDEOHV DUH OLNHO\ WR LQoXHQFH WKH ELGDVN VSUHDG VHH +DUULV  DOWKRXJK WKH\ GR QRW SOD\
D GLUHFW UROH LQ RXU PRGHO :H XVH WKHP WR LPSURYH WKH HpFLHQF\ RI RXU HVWLPDWLRQ
,Q WKH DFWXDO HVWLPDWLRQ ZH XVH WUDQVIRUPDWLRQV RI VRPH RI WKH YDULDEOHV GLVFXVVHG DERYH ,Q
WKH VXEVHTXHQW GLVFXVVLRQ RXU SUR[\ IRU 62(6 EDQGLW DFWLYLW\ LV GHnQHG DV WKH ORJDULWKP RI WKH
RGGV UDWLR IRU FOXVWHUV LH OQ
S
bS ZKHUH S LV WKH SURSRUWLRQ RI FOXVWHUV DPRQJ DOO WUDGHV :H
QRUPDOL]H WKH DYHUDJH WUDGH VL]H E\ WKH PD[LPXP 62(6 TXDQWLW\ VR WKDW WKH UHVXOWLQJ YDULDEOH
UHIHUUHG WR DV WKH OLTXLGLW\ GHPDQG EHORZ FRUUHVSRQGV WR WKH p LQ WKH PRGHO )LQDOO\ ZH WDNH
WKH ORJDULWKP RI WKH PDUNHW FDSLWDOL]DWLRQ DQG WKH DYHUDJH SULFH
7DEOH  JLYHV WKH FRUUHODWLRQ PDWUL[ IRU WKH YDULDEOHV WKDW ZH XVH LQ WKH HVWLPDWLRQ 1RWLFH WKDW
WKH FURVVVHFWLRQDO FRUUHODWLRQ EHWZHHQ WKH DYHUDJH ELGDVN VSUHDG VSUG DQG WKH SUR[\ IRU VRHV
EDQGLW DFWLYLW\ VRHV LV b LQ FURVVVHFWLRQ )LJXUH  SORWV WKH ORJDULWKP RI WKH QXPEHU
RI FOXVWHUV SOXV RQH DJDLQVW WKH VSUHDG ,W LV HYLGHQW IURP WKLV JUDSK WKDW D UHJUHVVLRQ RI WKH
VSUHDG RQ WKH QXPEHU RI FOXVWHUV ZRXOG JHQHUDWH D QHJDWLYH VORSH FRHpFLHQW %XW WKLV ZRXOG
VLPSO\ UHoHFW WKH IDFW WKDW PRUH EDQGLWV DUH DFWLYH LQ VWRFNV ZLWK VPDOOHU VSUHDGV 3URSRVLWLRQ
 7KLV GRHV QRW UXOH RXW WKDW DQ LQFUHDVH LQ EDQGLW DFWLYLW\ KROGLQJ HYHU\WKLQJ HOVH HTXDO OHDGV
WR ZLGHU VSUHDGV DV SUHGLFWHG E\ 3URSRVLWLRQ 
7KHUH DUH D WRWDO RI WZHOYH VWRFNV IRU ZKLFK WKH WRWDO QXPEHU RI FOXVWHUV LV ]HUR HLJKW RI WKHVH VWRFNV KDYH D
PD[LPXP 62(6 TXDQWLW\ RI  VKDUHV 7R HQVXUH WKDW WKH ORJ RI WKH RGGVUDWLR LV DOZD\V GHnQHG ZH DGG RQH WR
ERWK WKH QXPEHU RI FOXVWHUV DQG WKH WRWDO QXPEHU RI WUDGHV
 (PSLULFDO 5HVXOWV
7DEOH  UHSRUWV WKH SDUDPHWHU HVWLPDWHV DQG FRUUHVSRQGLQJ SYDOXHV IRU RXU PRGHO EDVHG RQ WKH
HTXDWLRQ V\VWHP JLYHQ LQ (TXDWLRQ  7KH HVWLPDWHV IRU WKH HQGRJHQRXV YDULDEOHV SURYLGH
VXSSRUW IRU WKH SUHGLFWLRQV RI WKH PRGHO 7KH SDUDPHWHU HVWLPDWH IRU WKH ELGDVN VSUHDG LQ
WKH 62(6 (TXDWLRQ LV QHJDWLYH ZLWK D SYDOXH OHVV WKDQ  7KLV PHDQV WKDW DQ LQFUHDVH LQ
WKH VSUHDG LV DQ HmHFWLYH GHIHQVH DJDLQVW WUDGLQJ E\ EDQGLWV ,Q IDFW ZH nQG VRPH VXSSRUW WR
GHDOHUV
 FODLP WKDW EDQGLWV
 DWWDFNV REOLJH WKHP WR ZLGHQ WKHLU VSUHDGV LQ WKH 6SUHDG (TXDWLRQ
WKH FRHpFLHQW RQ EDQGLW DFWLYLW\ LV SRVLWLYH 7KH HmHFW RI EDQGLW RQ WKH VSUHDG LV VWDWLVWLFDOO\
ZHDN KRZHYHU VLQFH WKH FRHpFLHQW LV VLJQLnFDQW RQO\ DW WKH  OHYHO SYDOXH RI  3RVVLEOH
H[SODQDWLRQV IRU WKLV nQGLQJ DUH SURYLGHG LQ WKH QH[W VHFWLRQ
7KH HVWLPDWHG FRHpFLHQWV IRU WKH YRODWLOLW\ DQG WKH PD[LPXP 62(6 TXDQWLW\ LQ WKH 62(6
(TXDWLRQ DUH SRVLWLYH ZLWK SYDOXHV EHORZ  ,Q WKH 6SUHDG (TXDWLRQ WKH FRHpFLHQWV RQ
YRODWLOLW\ DQG WKH QXPEHU RI GHDOHUV DUH SRVLWLYH SYDOXH DQG QHJDWLYH SYDOXH  
UHVSHFWLYHO\ $OO WKH HVWLPDWHV DERYH KDYH WKH SUHGLFWHG VLJQV 7KH WUDGH VL]H GRHV QRW DSSHDU WR
SOD\ DQ LPSRUWDQW UROH LQ GHWHUPLQLQJ WKH VSUHDG WKH FRHpFLHQW KDV D SYDOXH RI 
7KH HVWLPDWHG SDUDPHWHUV LQ 7DEOH  PHDVXUH WKH GLUHFW LPSDFW RQ WKH VSUHDG UHVS EDQGLW
DFWLYLW\ RI RQH H[RJHQRXV YDULDEOH KROGLQJ RWKHU YDULDEOHV LQFOXGLQJ EDQGLW DFWLYLW\ UHVS WKH
VSUHDG FRQVWDQW :H DOVR UHSRUW WKH UHVXOWV RI D OLQHDU UHJUHVVLRQ RI WKH HQGRJHQRXV YDULDEOHV
RQ DOO WKH H[RJHQRXV YDULDEOHV VR FDOOHG CUHGXFHGIRUP
 UHJUHVVLRQV 7KH FRHpFLHQWV IRU WKHVH
UHJUHVVLRQV FDQ EH LQWHUSUHWHG DV D PHDVXUH RI WKH WRWDO LPSDFW RI D FKDQJH LQ RQH H[RJHQRXV
YDULDEOH RQ ERWK WKH VSUHDG DQG EDQGLW DFWLYLW\ 7KH HVWLPDWHG SDUDPHWHUV ZLWK SYDOXHV IRU
WKHVH UHGXFHG IRUP UHJUHVVLRQV DUH UHSRUWHG LQ 7DEOH 
5HFDOO WKDW WKH HmHFW RI D FKDQJH LQ WKH PLQLPXP TXRWHG GHSWK RQ WKH VSUHDG LV RI SDUWLFXODU
LQWHUHVW ,Q 7DEOH  WKH FRHpFLHQW RQ WKH PD[LPXP 62(6 TXDQWLW\ LQ WKH 6SUHDG (TXDWLRQ LV
SRVLWLYH ZLWK D SYDOXH RI  7KHUHIRUH RWKHU WKLQJV HTXDO VWRFNV ZLWK D ORZHU PLQLPXP
TXRWHG TXDQWLW\ KDYH WLJKWHU VSUHDGV DV SUHGLFWHG E\ 3URSRVLWLRQ  7KH UHODWLYHO\ ORZ SYDOXH
PD\ UHoHFW WKH nQGLQJ WKDW 62(6 EDQGLW DFWLYLW\ KDV D PRGHUDWHO\ VLJQLnFDQW LPSDFW RQ WKH
VSUHDG $FWXDOO\ DFFRUGLQJ WR RXU PRGHO WKH HmHFW RI WKH PLQLPXP TXRWHG GHSWK RQ WKH VSUHDG
LV LQGLUHFW DQ LQFUHDVH LQ WKLV YDULDEOH DWWUDFWV EDQGLW DFWLYLW\ ZKLFK LQ WXUQ WHQGV WR LQFUHDVH
7KH V\VWHP LV HVWLPDWHG XVLQJ WKUHHVWDJH OHDVW VTXDUHV 7KH ORJ RI WKH PDUNHW FDSLWDOL]DWLRQ DQG WKH DYHUDJH
SULFH DUH DGGHG WR WKH VSUHDG HTXDWLRQ DV DGGLWLRQDO FRQWURO YDULDEOHV
WKH VSUHDG
,Q WKH ]HUR H[SHFWHG SURnW HTXLOLEULXP DQG LQ WKH 3DUHWR'RPLQDQW HTXLOLEULXP IRU j ORZ
HQRXJK DQ LQFUHDVH LQ WKH QXPEHU RI GHDOHUV GHFUHDVHV WKH VSUHDG DQG WKHUHIRUH LQGLUHFWO\ OHDGV
WR PRUH VSHFXODWRUV ,Q OLQH ZLWK WKLV SUHGLFWLRQ WKH FRHpFLHQW RQ WKH QXPEHU RI GHDOHUV LV
SRVLWLYH LQ WKH 62(6 (TXDWLRQ DQG QHJDWLYH LQ WKH 6SUHDG (TXDWLRQ ZLWK SYDOXHV EHORZ 
,Q WKH 62(6 (TXDWLRQ ZH KDYH D SRVLWLYH FRHpFLHQW RQ YRODWLOLW\ ZLWK D SYDOXH RI 
5HFDOO WKDW WRWDO LPSDFW RI YRODWLOLW\ RQ EDQGLW DFWLYLW\ UHoHFWV D GLUHFW SRVLWLYH HmHFW FRQnUPHG
LQ 7DEOH  DQG DQ LQGLUHFW QHJDWLYH HmHFW YLD WKH VSUHDG 7KH SUHGLFWHG VLJQ RI WKH WRWDO HmHFW
LV SRVLWLYH DV H[SODLQHG LQ WKH SUHYLRXV VHFWLRQ +RZHYHU RXU HPSLULFDO UHVXOWV VXJJHVW WKDW WKH
WZR HmHFWV HVVHQWLDOO\ FDQFHO VR WKDW YRODWLOLW\ GRHV QRW VLJQLnFDQWO\ DmHFW WKH EDQGLW DFWLYLW\
,QWHUHVWLQJO\ ZH REVHUYH WKH RSSRVLWH SKHQRPHQRQ LQ WKH 6SUHDG (TXDWLRQ 5HFDOO WKDW WKH GLUHFW
HmHFW RI YRODWLOLW\ RQ WKH VSUHDG ZDV SRVLWLYH ZLWK D SYDOXH RI  7KH WRWDO HmHFW ZKLFK LV
UHLQIRUFHG E\ WKH SRVLWLYH HmHFW WKDW YRODWLOLW\ KDV RQ EDQGLW DFWLYLW\ LV SRVLWLYH ZLWK D SYDOXH RI
 $OO WKH WRWDO HmHFWV IRU WKH YDULDEOHV GLVFXVVHG DERYH KDYH WKH H[SHFWHG VLJQV )LQDOO\ WKH
FRHpFLHQWV RQ OLTXLGLW\ GHPDQG DUH LQVLJQLnFDQW ZLWK SYDOXHV RI  DQG  UHVSHFWLYHO\
 )XUWKHU ,VVXHV
:KLOH RXU UHVXOWV VXSSRUW WKH K\SRWKHVLV WKDW EDQGLW DFWLYLW\ KDV D SRVLWLYH HmHFW RQ WKH VSUHDG
WKH HYLGHQFH LV VWDWLVWLFDOO\ ZHDN VLQFH WKH FRHpFLHQW LV VLJQLnFDQW RQO\ DW WKH  OHYHO 7KLV LV
VRPHZKDW VXUSULVLQJ JLYHQ WKDW WKLV LVVXH KDV EHHQ D VRXUFH RI ORQJ FRQoLFW EHWZHHQ WKH 62(6
EDQGLWV DQG WKH GHDOHUV :H DVFULEH WKLV nQGLQJ WR VHYHUDO IDFWRUV
*LYHQ WKH HQGRJHQHLW\ RI WKH WZR NH\ YDULDEOHV WKH VSUHDG DQG WKH EDQGLW DFWLYLW\ WKH YDOLGDWLRQ
RI RXU SUHGLFWLRQV LQ WKH GDWD KLQJHV RQ nQGLQJ JRRG LQVWUXPHQWV ,W LV OLNHO\ WKDW D VDPSOH ZLWK
JUHDWHU YDULDWLRQ LQ WKH NH\ LQVWUXPHQWV WKH PD[LPXP 62(6 TXDQWLW\ DQG WKH QXPEHU RI GHDOHUV
ZRXOG SURGXFH PRUH SUHFLVH HVWLPDWHV ,Q WKH GDWD WKDW ZH XVH LW LV SDUWLFXODUO\ KDUG WR JHQHUDWH
YDULDWLRQ LQ WKH PD[LPXP 62(6 TXDQWLW\ ZLWKLQ D VDPSOH RI DFWLYH VWRFNV ZLWK D ODUJH QXPEHU
RI PDUNHW PDNHUV
3UHYLRXV UHVHDUFK VXJJHVWV WKDW D VXEVWDQWLDO IUDFWLRQ RI WKH 62(6 EDQGLW DFWLYLW\ LV FRQFHQ
WUDWHG LQ D UHODWLYHO\ VPDOO QXPEHU RI ODUJH DFWLYH VWRFNV +DUULV DQG 6FKXOW]  .DQGHO DQG
0DU[  7KXV LW LV SRVVLEOH WKDW LW ZRXOG EH HDVLHU WR LGHQWLI\ WKH HmHFW RI EDQGLW DFWLYLW\
RQ WKH VSUHDG LQ D WLPHVHULHV VWXG\ RI VXFK VWRFNV +RZHYHU LW LV ZRUWK QRWLQJ WKDW LQ RUGHU WR
LPSOHPHQW VXFK D VWUDWHJ\ D VHW RI UHVWULFWLRQV GLmHUHQW WKDQ WKH RQHV ZH XVHG LQ D FURVVVHFWLRQ
KDV WR EH GHYHORSHG LQ RUGHU WR WHVW WKH WZR PDLQ SUHGLFWLRQV )RU H[DPSOH VLQFH WKHUH LV OLWWOH
RU QR YDULDWLRQ LQ D JLYHQ VWRFN
V PD[LPXP 62(6 TXDQWLW\ RYHU WLPH DQ DOWHUQDWLYH LQVWUXPHQW
LV QHHGHG WR UHSODFH WKH PD[LPXP 62(6 TXDQWLW\ DQG WR DFKLHYH LGHQWLnFDWLRQ 7KLV VHHPV OLNH
D QDWXUDO GLUHFWLRQ IRU IXWXUH UHVHDUFK
)LQDOO\ WKHUH DUH IHDWXUHV RI WKH WUDGLQJ RUJDQL]DWLRQ LQ 1DVGDT ZKLFK PDNH LW GLpFXOW WR
PHDVXUH WKH LPSDFW RI EDQGLW DFWLYLW\ RQ WKH TXRWHG VSUHDG )LUVW LQ RXU VDPSOH SHULRG WKH
PLQLPXP SULFH LQFUHPHQW ZDV   )RU VRPH VWRFNV WKLV PD\ EH ODUJHU WKDQ WKH FRPSHQVDWLRQ
UHTXLUHG E\ GHDOHUV IRU WKH ULVN RI EHLQJ SLFNHG Rm E\ EDQGLWV ,Q VXFK D FDVH DQ LQFUHDVH LQ
EDQGLW DFWLYLW\ ZLOO KDYH QR GLVFHUQLEOH LPSDFW RQ REVHUYHG VSUHDGV HYHQ LI LW LQFUHDVHV WKH FRVW
RI PDUNHWPDNLQJ 6HFRQG RQ 1DVGDT WUDGHUV KDYH WKH SRVVLELOLW\ WR QHJRWLDWH ZLWK WKH GHDOHUV
DQG PDQ\ WUDGHV HVSHFLDOO\ ODUJH WUDGHV UHFHLYH SULFH LPSURYHPHQWV RFFXUV DW D SULFH ZLWKLQ
WKH VSUHDG ,Q RXU PRGHO GHDOHUV FRPSHQVDWH WKH ORVVHV LQoLFWHG E\ EDQGLWV E\ SRVWLQJ ODUJHU
VSUHDGV ,Q UHDOLW\ WKH\ PD\ GHFLGH WR OHDYH WKHLU TXRWHG VSUHDG XQFKDQJHG EXW WR RmHU SULFH
LPSURYHPHQWV OHVV IUHTXHQWO\ )RU WKHVH UHDVRQV LW PD\ EH SUHPDWXUH WR FRQFOXGH EDVHG RQ
RXU UHVXOWV WKDW WKH 62(6 EDQGLW DFWLYLW\ KDV D QHJOLJLEOH LPSDFW RQ WKH FRVW RI PDUNHWPDNLQJ
DQGRU H[HFXWLRQ FRVWV LQ 1DVGDT
 &RQFOXVLRQ
:H SUHVHQW D PRGHO RI PDUNHWPDNLQJ ZLWK FRVWO\ PRQLWRULQJ :H XVH WKH PRGHO WR VKHG OLJKW
RQ WKH PDLQ LVVXHV WKDW DULVHG LQ WKH 62(6 FRQWURYHUV\ :H nQG WKDW ZKHQ PRQLWRULQJ LV FRVWO\
WKHUH LV D VWURQJ LQFHQWLYH IRU GHDOHUV WR SRRO RQ WKH LQVLGH VSUHDG LQ RUGHU WR VKDUH PRQLWRULQJ
FRVWV 7KLV LQFHQWLYH RSHUDWHV DJDLQ SULFH FRPSHWLWLRQ DQG OHDGV WR HTXLOLEULD LQ ZKLFK GHDOHUV
HDUQ VWULFWO\ SRVLWLYH H[SHFWHG SURnWV 7KLV LQFHQWLYH LV VRIWHQHG KRZHYHU ZKHQ VSHFXODWRUV FDQ
TXLFNO\ XVH WKH LQIRUPDWLRQ UHYHDOHG E\ TXRWH XSGDWHV WR SLFN Rm GHDOHUV ZKR DUH VORZ WR DGMXVW
WKHLU RmHUV )RU WKLV UHDVRQ DXWRPDWLF H[HFXWLRQ KDV DQ LPSDFW RQ PDUNHW TXDOLW\ VSUHDG DQG
SULFH HpFLHQF\ :H DOVR VKRZ WKDW D UHGXFWLRQ LQ WKH PDQGDWRU\ GHSWK WLJKWHQV WKH VSUHDG EXW
WKDW LW ZHDNHQV WUDGHUV
 LQFHQWLYH WR PRQLWRU WKH LQIRUPDWLRQ oRZ 7ZR PDLQ SUHGLFWLRQV RI RXU
DQDO\VLV DUH WKDW L VWRFNV ZLWK ODUJHU VSUHDGV VKRXOG IHDWXUH ORZHU OHYHOV RI EDQGLW DFWLYLW\ RWKHU
WKLQJV HTXDO DQG WKDW LL VWRFNV ZLWK KLJK OHYHOV RI EDQGLW DFWLYLW\ VKRXOG IHDWXUH ODUJHU VSUHDGV
RWKHU WKLQJV HTXDO (PSLULFDOO\ ZH nQG D VWURQJ VXSSRUW IRU WKH nUVW SUHGLFWLRQ DQG D PRGHUDWH
VXSSRUW IRU WKH VHFRQG
6HYHUDO H[WHQVLRQV RI RXU PRGHO RI PDUNHWPDNLQJ ZLWK FRVWO\ PRQLWRULQJ PD\ EH FRQVLGHUHG
LQ IXWXUH UHVHDUFK )LUVW RXU UHVXOWV GR QRW UHO\ RQ GLmHUHQFHV LQ PRQLWRULQJ VNLOOV DPRQJ WUDGHUV
RU DJHQF\ LVVXHV +RZHYHU RXU PRGHO SURYLGHV D QDWXUDO IUDPHZRUN WR FRQVLGHU WKHVH SRVVLEOH
H[SODQDWLRQV IRU EDQGLWV
 SURnWV )RU LQVWDQFH WKH PRQLWRULQJ GHFLVLRQ FDQ EH LQWHUSUHWHG DV DQ
XQREVHUYDEOH DQ QRQFRQWUDFWLEOH FKRLFH RI HmRUW PDGH E\ D WUDGHU ZKR LV DQ HPSOR\HH LQ D
PDUNHWPDNLQJ nUP 7KH LVVXH DULVHV DV WR ZKLFK FRPSHQVDWLRQ VFKHPH VKRXOG EH RmHUHG WR WKLV
HPSOR\HH LQ RUGHU WR PD[LPL]H KLV LQFHQWLYH WR PRQLWRU PRUH JHQHUDOO\ WR SURYLGH KLJK TXDOLW\
VHUYLFHV LQ PDUNHWPDNLQJ 6HFRQG LQ RXU PRGHO LW LV DOZD\V RSWLPDO IRU WKH PDUNHW PDNHUV WR
DGMXVW WKHLU TXRWHV DV WKH\ GLVFRYHU QHZ LQIRUPDWLRQ 7KLV LV FRQVLVWHQW ZLWK WKH IDFW WKDW GHDOHUV
FDQ QRW XVH 62(6 IRU SURSULHWDU\ WUDGLQJ ,Q RWKHU PDUNHW VWUXFWXUHV WKH UHOHYDQW FKRLFH PD\
EH WR HLWKHU XSGDWH WKH TXRWHV RU WR FRQFHDO WKH LQIRUPDWLRQ DQG DWWHPSW WR WUDGH DJDLQVW RWKHU
PDUNHW SDUWLFLSDQWV
%HIRUH -DQXDU\  PDUNHW PDNHUV ZHUH QRW DOORZHG WR XVH 62(6 LQ DQ\ FDSDFLW\ 6LQFH -DQXDU\  WKH\
FDQ XVH 62(6 RQ DQ DJHQF\ EDVLV RQO\ 6HH 6PLWK HW DO  1RWH WKDW HYHQ LI GHDOHUV FRXOG WUDGH RQ 62(6
WKH\ PD\ FKRRVH QRW WR GR VR IRU UHSXWDWLRQ UHDVRQV
 $SSHQGL[
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7KH 5+6 RI (TXDWLRQ  LV SRVLWLYH LI DQG RQO\ LI WKH H[SUHVVLRQ LQ VTXDUH EUDFNHWV LV LH
DV ORQJ DV  b
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[V0E o$ b 
j[V0Eb
[V0E wL w  +HQFH x j IROORZV GLUHFWO\(
3URRI RI /HPPD 
6XSSRVH WR EH FRQWUDGLFWHG WKDW WKHUH H[LVWV D 1DVK HTXLOLEULXP LQ ZKLFK VRPH GHDOHUV GR
QRW FKRRVH WKH VDPH PRQLWRULQJ OHYHOV &RQVLGHU WZR GHDOHUV L DQG L VXFK WKDW we
L !w e
L 8VLQJ




















L WKH /+6 RI WKLV LQHTXDOLW\ LV VWULFWO\ QHJDWLYH %XW VLQFH kGL VV W U L F W O \F R Q Y H [ 
WKH 5+6 LV VWULFWO\ SRVLWLYH 7KLV LV LPSRVVLEOH 7KLV LPSOLHV WKDW LQ HTXLOLEULXP DOO WKH GHDOHUV
FKRRVH WKH VDPH PRQLWRULQJ OHYHO ,Q WKH VDPH ZD\ ZH FDQ SURYH WKDW LQ HTXLOLEULXP DOO WKH
VSHFXODWRUV PXVW FKRRVH WKH VDPH PRQLWRULQJ OHYHO(
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'LYLGLQJ (TXDWLRQ  E\ (TXDWLRQ  ZH nQG WKDW we DQG oe PXVW VDWLVI\
1oe j 0Ewe
1bj








1 i 1 b 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6LQFH WKH PRQLWRULQJ OHYHOV PXVW EH SRVLWLYH LW PXVW EH WKH FDVH WKDW i w  7KH SUHYLRXV




0E LQ (TXDWLRQ  ZH nQG WKDW oe VROYHV
m47} b 6Ei1bj
1  1 b 
oei  1   Foe
7KHUH LV D XQLTXH SRVLWLYH VROXWLRQ WR WKLV HTXDWLRQ ZKLFK \LHOGV WKH FORVHG IRUP VROXWLRQ IRU
oe6 L Q F HiD Q Goe DUH XQLTXHO\ GHnQHG WKHUH LV D XQLTXH 1DVK HTXLOLEULXP LQ WKH PRQLWRULQJ
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7KLV SURYHV WKH OHPPD VLQFH A 6 x 6 LQFUHDVHV ZLWK &0j  x &0j(
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VW SDUW 6XSSRVH WKDW WKH RXWFRPH RI WKH TXRWLQJ VWDJH LV I6E0 EJ ZLWK 0E w  1RWH WKDW
&0E GHFUHDVHV ZLWK 0E 7KHUHIRUH LI
gGwe6E0 Eoe6E0 E0 E 
[V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4

>bm} b 6E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 b mnp6E@ w 
WKHQ
gG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0 Eoe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0 E0 E  
[V0E   4

>bm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bmnp6E@ ! 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V1 = V0 - s
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